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1. INTRODUCTION

Golder Associates Inc. (Colder Associates) has been retained by RUTGERS Organics

Corporation (ROC) to prepare the report entitled "Eastern Plume/DNAPL Investigation Report,

Nease Site, Salem, Ohio." This document reports on the results of investigation activities

conducted at the Nease Site (Site) as proposed in the "Eastern Plume/DNAPL Investigation Work

Plan, Nease Site, Salem, Ohio (Work Plan)," and conditionally approved by the U.S.

Environmental Protection Agency (US EPA) and the Ohio Environmental Protection Agency

(OEPA) in a letter dated November 13, 1996. In a letter dated March 24, 1997, the Agencies

formally commented on the Work Plan (Agency letter is provided in Appendix A). With Agency

approval, the Work Plan was not revised; but instead, responses to the Agency comments were

addressed, and subsequently incorporated into this report where appropriate.

As described in the Work Plan (Golder Associates, 1996a), the investigation was to address

outstanding issues at the Site that were identified as Remedial Investigation (RI) follow-up

activities, and gather information on outstanding issues at the Site in order to support Feasibility

Study (FS) and Remedial Design (RD) needs, as noted in the Agencies Comment Letter on the RI

and in Section 6.5.4 of the Final RI (ROC, 1996). The specific objectives of the Work Plan were

to:

• Evaluate the two primary shallow groundwater pathways in the overburden sediments
above bedrock that travel in both a southeasterly direction from the Site (formerly
referred to as the "Eastern Plume") and in an easterly direction towards Allen Road, and
the deeper groundwater pathway in the Middle Kittaning Sandstone (MKS) traveling east
from the Site; and,

• Evaluate the impact that the presence of Dense Non-aqueous Phase Liquids (DNAPLs)
may have on the migration of constituents of concern at the Site.

The Work Plan proposed five tasks that were to address the two main objectives listed above, as

follows:

• Task 1 - Screening Level Investigations;
• Task 2 - Monitoring Well Installation and Development;
• Task 3 - Groundwater Sampling and Analysis;
• Task 4 - Hydrogeologic Testing; and,
• Task 5 - Miscellaneous Work.

Golder Associates
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In addition to these Work Plan elements, the report was also to document the results of the Seep

Piezometer sampling conducted during July 1996 and May 1997. These piezometers were

installed and initially sampled to investigate the quantity and quality of potential seep water in the

vicinity of the existing monitoring well S-13 and adjacent to the area known as the "Crane-

Deming Swamp". These activities were conducted pursuant to the approved 1996 IRM Seep

Investigation and Fabric Barrier Work Plan-Revision 1 (Colder Associates, 1996b).

Additionally, to better quantify the seasonal variability of the groundwater chemistry conditions

that exist in this area, ROC conducted a second round of sampling in May 1997, as described in a

letter to the Agencies dated April 25, 1997.

This report is organized as follows: Section 1 provides an introduction to the work performed

under the Work Plan; Section 2 provides results from the individual task activities; Section 3

provides an updated Site Conceptual Model including geology, hydrogeology, groundwater and

soil chemistry and potential DNAPL source areas and migration pathways; and Sections 4 and 5

present Conclusions and References, respectively.

1.1 Site Location

The Site is located northwest of the City of Salem, Ohio, in northern Columbiana County, near

the southern border of Mahoning County (Figure 1), situated on the north side of State Route 14,

and west of Allen Road. Conrail railroad tracks traverse the Site.

The Site covers approximately 44 acres, surrounded by lightly developed land on three sides and

bordered by an industrial plant (Crane-Deming Company) on the northeast side. The Site is

located on the northeastern flank of a local topographic high (the axis of which runs northwest

and southeast) with the majority of the Site sloping to the northeast and draining towards the

Middle Fork of Lower Beaver Creek (MFLBC).

An inactive municipal landfill is located approximately 1 ,200 feet east of the Site along the west

bank of the MFLBC. This inactive municipal landfill, which was operated by the City of Salem,

extends from the MFLBC to the east side of Allen Road. The landfill area is presently covered

with vegetation. The Salem Waste Water Treatment Plant (SWWTP) is located approximately

2,400 feet southeast of the Site (Figure 1). There are a few homes immediately southeast,

southwest, and west of the Site with a total of forty-five (45) residences within a one-half mile
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radius. A large wooded area is present to the north of the Site and open fields and woods are

located to the south of the Site, beyond State Route 14.

1.2 Objectives

As indicated by the main objectives of the Work Plan, two areas of investigation at the Site had

not conclusively been interpreted at the time of the submission of the Final RJ in January 1996.

These included the nature and extent of groundwater degradation along a flow path emanating

from the Site, and potentially traveling in a generally southeasterly direction towards Allen Road

subparallel to State Route 14, and the nature and extent of DNAPL compounds in the subsurface.

The southeasterly, shallow groundwater pathway has been previously referred to as the "Eastern

Plume". However, though groundwater conditions (as defined by the water elevation contours,

see Figure 2) indicate a hydraulic gradient is present, this does not necessarily mean that a

contaminant "plume" is present. The possible conditions along this pathway had been tentatively

established based on RI groundwater data (Rounds 1 and 2) from the wells lying along the

southern property boundary (e.g. A-S and B-S, Figure 2), and a single round of sampling

performed at three residential wells along State Route 14. Prior to initiating any groundwater

investigation off-Site along this potential pathway, it was the intent of the approved Work Plan to

perform a more detailed investigation on-Site. This work included the installation of six new

monitoring wells along the southern property line of the Site, transecting this flow direction (PZ-

3S, PZ-3M, PZ-3B, PZ-4S, PZ-4M and PZ-4B). The data obtained combined with previous data

(RI data, plus the results of Round 3 sampling performed in September, 1995 and reported as

Round 3 Groundwater Sampling Results (Golder Associates, 1996c) was then to be used to refine

the Site conceptual model for this potential groundwater pathway.

Regarding the second main objective, observations made during the RI indicated that DNAPLs

are present at the Site. These observations included the detection of compounds in groundwater

whose concentrations exceed one percent of that compound's solubility (the USEPA indicates

that dissolved contaminant concentration in excess of 1% of the aqueous solubility are highly

suggestive of NAPL presence; Cohen and Mercer, 1993), and the visual observations of separate

phase product in certain wells during Site groundwater sampling. Due to the presence of DNAPL

at the Site, it is important to adequately define the nature and extent of DNAPL in order to 1)

support a Feasibility Study, and 2) to implement an effective Site remedial design. Since

DNAPL migration is controlled mainly by the Site geology, the Work Plan focused on the three
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stratigraphic horizons at the Site where the potential for DNAPL occurrence has been identified

during previous investigations. These stratigraphic horizons are designated the shallow

groundwater system of the overburden glacial sediments; the transition groundwater system

consisting of the low transmissivity, basal overburden clay-silt sediments and the uppermost

bedrock units (defined as the Washingtonville Shale and associated coal seams and under clay

units); and the upper bedrock groundwater system consisting of the upper portion of the MKS.

Observations of DNAPL and DNAPL compounds detected at greater than 1% of their solubility

have been made in the overburden in an area between Pond 2 and Allen Road and to the East of

Allen Road at monitoring well GUB (see Figure 3), though there is some uncertainty related to

monitoring well GUB as it lies adjacent to property (Dunlap Disposal) that has been shown to

have chlorinated organic contamination as evidenced during OEPA sampling of the Dunlap

Disposal Well in the early 1980's. None the less, this area of degraded groundwater will be

referred to as the Pond 2 Plume. The groundwater flow pathway in the area of Pond 2 is shown

on Figure 2, and the groundwater concentration plume downgradient of Pond 2 is shown on

Figure 9 and Figure 10. Prior to performing the Feasibility Study, it was the intent of the

approved Work Plan to perform a more detailed investigation of the Pond 2 Plume area. This

work included the installation of five HydroPunches (temporary shallow groundwater sampling

locations) along the railroad tracks and the installation of three new monitoring wells along the

potential migration pathway between Pond 2 and the Crane-Deming facility (PZ-6B-U, PZ-6B-M

and PZ-6B-L). The data obtained, combined with previous data (RI data, plus the results of

Round 3; Colder Associates, 1996c) was then used to refine the Site conceptual model for this

groundwater pathway.

This report will focus on using the results of the Work Plan investigation activities to refine the

understanding of the Eastern Plume and DNAPL characteristics at the Site.

Colder Associates
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2. RESULTS OF TASK ACTIVITIES

2.1 Screening Level Activities (Task 1)

Non-intrusive investigations were performed at the Site in order to obtain screening level

information necessary to further direct the more intrusive investigations of Tasks 2 through 5.

These included the following:

• A soil vapor survey to identify potential "hot spots" in the area of well B-S and
elsewhere along the eastern and southern boundaries of the Site (Task la); and,

• A downhole video survey of existing well RW-1 to look for pathways of DNAPL
migration and investigate the MKS for fracture density and orientation (Task Ib).

The Work Plan further called for a re-examination of existing MKS rock core still stored on-Site

to look for fracture type and density (Task Ic). This task was not performed during the

investigation since the type of information sought was gathered instead during Task Ib

(downhole video of a large diameter borehole). The downhole video survey identified fractures

and structural orientations in the MKS satisfying the objectives of Task Ic.

2.1.1 Soil Vapor Survey (Task la)

The soil vapor investigation was performed as the first activity of the field program. As

described in Section 2.1, this activity was performed primarily to check for potential source areas

and hence refine the drilling program of Task 2. The locations for soil vapor samples are shown

in Figure 4. The survey points are arranged in a rectangular grid with one axis (Rows A through

O) parallel to the eastern border of the Site and the second axis (Rows 1 through 15) essentially

parallel to the southwest border of the Site and State Route 14. The survey point spacing was 50-

feet in "critical" areas as shown in Figure 4. These areas were tentatively identified as areas with

groundwater concentrations potentially greater than 1% solubility .of the DNAPL compounds

present, thus identifying these areas as potential DNAPL source areas. The maximum spacing

between survey points was 100 feet. A total of 74 locations were sampled.

The sampling locations were staked out and surveyed by a licensed surveyor prior to sampling.

No offsets from the surveyed locations due to surface or subsurface obstructions were required.

The investigation was performed using the EMFLUX Soil-Gas Detection System. Detailed

information on this system was included in the Work Plan. The main component of the system is
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a collector, which absorbs volatile organic compounds (VOCs). The collector is buried in the

subsurface at a depth of approximately 3 to 6 inches, and then, after 72 hours, it is retrieved and

sent to a laboratory for analysis. The soil-gas survey was performed in accordance with the

Work Plan and the results of the analyses (reported in nanograms) are contained in Appendix B

of this report document.

Figure 4 also shows the results of the soil gas survey. Only TCE concentrations were contoured

since TCE was the compound most frequently detected in the survey (complete analytical results

are provided in Appendix B). Note that there are two areas of elevated (defined at the nanogram

level) TCE concentrations in the near surface soils. The first is a concentrated, localized area at

survey point L-10. This indicated a possible contamination in the overburden, and hence, a

revised location for monitoring well cluster PZ-3 was selected located immediately downgradient

of L-10. The location of PZ-3 was thus moved from that originally proposed in the Work Plan, to

an area between survey point L-10 and the Site boundary along a potential off-Site flowpath

(further detail on the selection of the PZ-3 well location is provided in Section 2.2).

The second area of elevated TCE concentration in near surface soils is in an area about survey

points L-6, K-2, and 1-2. To further investigate this area, an additional monitoring well (PZ-7)

was constructed slightly downgradient of the center of mass of this area of contamination. The

location and installation of this additional monitoring well was performed with Agency approval.

2.1.2 Downhole Video Survey (Task Ib)

Well RW-1 was investigated with a downhole video camera. A copy of the video survey is

contained in Appendix C. A graphical summary of the video survey is shown in Figure 5. The

goal of this survey was to identify the locations and extent of fractures within the MKS and the

Washingtonville shale and to identify potential DNAPL source zones. The direct video camera

observation provided an indication of the current migration depth of the DNAPL. The following

observations were made from the video survey:

• The borehole splits into two overlapping boreholes at a depth of 62.5 ft. feet below
ground surface (ft bgs). It is not known why the borehole splits at depth. Though not
indicated on the original borehole log, a possible reason might include deviation from
vertical during original drilling;

• Small black oil-like droplets appear on the wall of the borehole from a depth of 45 ft to
60 ft bgs.
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**'' • There are fracture zones in the shale from 57.5 to 60.5 ft bgs and 65 to 67 ft bgs. The
upper zone appears to have DNAPL within it and it is possible that the lower zone may

' have DNAPL within it; and,

• There is approximately 6.5 feet of sediment and DNAPL at the bottom of the borehole.
r

The results of the downhole video survey confirmed the presence of DNAPL in the MKS, a

i thinly bedded to massive sandstone with horizontal fractures and fracture zones lying along

bedding.

r
2.1.3 Re-Evaluation of Existing Rock Core (Task Ic)

' The objectives of this task where the identification of fractures, fracture angles, fracture density,

fracture aperture and continuity, and porous rock sections in upper bedrock, primarily in the

I vicinity of previous DNAPL observations (monitoring wells SI8, T2 and RW1). The only

relevant rock core currently stored at the Site and available for re-evaluation was from well RW1.

, Since well RW1 was surveyed using the downhole video, providing better information on in-situ

conditions than could be obtained by surveying potentially damaged core; further re-evaluation of

f rock core was not performed.

2.2 Monitoring Well Installation and Development (Task 2)
i

In order to evaluate the potential DNAPL and/or contaminated groundwater migration pathways

, at and adjacent to the Site (and to provide long-term sentinel monitoring along the western

boundary of the Site that previously had no monitoring wells) four multi-level monitoring well

clusters and one single monitoring well were constructed along potential pathways, for a total of

14 new monitoring wells at the Site. The individual screened sections were installed in the

shallow sand zones of the overburden (e.g. PZ-3S), the lower sand zones of the overburden (e.g.
•

PZ-4M), the Washingtonville Shale transitional zone (PZ-5T), and the first bedrock aquifer, the

MKS (e.g. PZ-4B). Soil descriptions and well construction details are presented on the soil

boring logs (Appendix D) and well installation logs (Appendix E). The surveyed locations of the

monitoring wells are presented on Figure 6.
•

Colder Associates and its drilling subcontractor, Sprowls Drilling Co. of Sunbury, Ohio,

mobilized to the Site on November 18, 1996. As results from the screening level investigation

«, f (Task 1) became available, it was necessary to alter the location of cluster PZ-3. In consultation

•
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with the Agencies, cluster PZ-3 (originally proposed for a location near node L-13 of the soil gas

survey, see Figure 10 of the Work Plan) was moved approximately 250 feet south to a location

near soil gas survey nodes N8 and N9. This modified PZ-3 cluster location was determined

based on:

• Previous cone penetrometer testing (CPT) results (Golder Associates, 1996b) which
showed that a location near nodes N8/N9 would likely have both upper and lower water-
bearing sand horizons present so as to permit installation of a piezometer. CPT data in
the vicinity of node L-10 did not indicate the presence of both sand horizons;

• CPT results (Golder Associates, 1996b) which indicate that the lateral extent of sands is
of the order 50 ft to 100 ft thus making correlations beyond these distances difficult; and,

• A location that was spatially located between the localized and very low concentration
soil vapor TCE detect at node L-10 and well B-S, a well with relatively high groundwater
concentrations and a focus of the proposed work.

Thus, by locating cluster PZ-3 near nodes N8 and N9, it was possible to intercept both sand

horizons with some certainty and to be able to correlate the results of groundwater sampling with

that at well B-S, while still locating these new wells along a pathway from soil vapor node L-10.

Additionally, an overburden monitoring well, PZ-7, was placed approximately midway between

clusters PZ-4 and PZ-5 and within the area of soil vapor detects. These modifications were made

with the concurrence of the Agencies' and their representatives. Monitoring well installation and

development activities were essentially complete, and the drilling subcontractor demobilized, by

December 19, 1996.

Note that three of the monitoring wells, PZ-6B-U, PZ-6B-M and PZ-6B-L, were not installed on

Site property, but on the adjacent property owned by the Crane-Deming Pump Co. of Salem,

Ohio. A representative of the Crane-Deming Pump Co. was present during the majority of all

work performed on this property.

A summary of borehole information for the recently installed wells, and other existing Site wells

is provided in Table 1.
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2.2.1 Shallow Groundwater System

A total of seven monitoring wells were installed in the shallow groundwater system at the Site as

part of the present investigation. Six of the wells were arranged in shallow/deep sand (overburden)

pairs in three separate well clusters (PZ-3 through PZ-5) and the seventh well (PZ-7) was an

individual well. Well cluster PZ-3 was located in a potential DNAPL source area, as identified from

previous groundwater sampling (e.g. monitoring well B-S). The other clusters, PZ-4 and PZ-5,

were located at the edges of the ROC property not to investigate potential source areas but to serve

as sentinels for any potential constituent migration. Monitoring well PZ-7 was installed to enable

sampling of groundwater in an area where the soil gas survey indicated a local potential source

area.

During drilling, continuous split-spoon sampling was undertaken and head-space analysis was

conducted on each of the split spoon samples. Head space analyses were performed using a photo-

ionization detector (PID) and results (parts per million total VOCs) were recorded on the soil boring

logs (Appendix D). At location PZ-3, elevated PID readings were recorded in the shallow

overburden, and so monitoring well PZ-3, located in the deeper sandy zone, was double-cased to

minimize potential cross-contamination from the shallow sandy zone. In this case, 6-inch diameter

steel casing was installed through hollow stem augers approximately 3.7 feet into the confining unit

between the two sandy zones. The annular space between the steel casing and the borehole wall

was then pressure grouted via a side-discharge tremie pipe and allowed to set overnight. The well

installation was then completed by drilling through the casing using hollow stem auger methods.

All wells were completed using 2-inch ID, Type 304 stainless steel casing and screen with water-

tight Teflon-taped joints. The well screen length was 5 feet or 10 feet, depending on soil horizon

thickness, with a slot size of 0.010 inch (No. 10 slot). Well casings were extended to approximately

2 feet above the ground surface. A sand pack, comprised of clean No. 5 quartz sand, was placed

around each well screen and extended approximately 2 feet to 3 feet above the well screen. A

bentonite chip seal approximately 3 feet thick was placed above the sand pack and hydrated with

potable water. A cement/bentonite grout (6 percent to 10 percent bentonite) mixture was then

pressure grouted with a tremie pipe (side discharge) from above the bentonite seal to the ground

surface. A protective steel casing with a locking cap was set approximately 3 feet below ground

surface (bgs) and extended approximately 30 inches above ground surface.
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Wells were developed using dedicated polyethylene hand bailers or (in the case of PZ-5M only) a

suction pump. Well development continued until the discharge was visibly free of turbidity, except

in the case monitoring wells PZ-3M, PZ-4S, and PZ-5S, which quickly bailed dry and recovered

slowly. These wells were bailed periodically over the course of a week-long period. (The Agencies

have recommended in an OEPA letter to ROC dated December 29, 1997 and noted herein, that

future low yielding wells be developed first by purging and then by bailing or pumping.)

Development water was contained in United States Department of Transportation (US DOT)

approved 55-gallon drums and was transferred to the on-Site storage tank pending disposal.

2.2.2 Transition Groundwater System

Well PZ-5T was screened in the Washingtonville Shale (described in Section 3.2.2 of the Work

Plan as the Transition Groundwater Aquitard) at the location shown in Figure 6. Elevated PID

readings were recorded while drilling through the lower overburden, thus the monitoring well was

double cased to minimize potential cross-contamination from the overburden sandy zones. Six-inch

diameter steel casing was installed through hollow stem augers 3 feet into the Washingtonville

Shale; pressure grouted and allowed to set overnight. The well installation was completed by

drilling through the 6-inch casing using air-rotary methods to the top of the MKS. The hole was

then be backfilled with approximately 2 feet of bentonite chips to isolate the well from the MKS.

The well was completed using 2-inch stainless steel screen and casing in the same manner as the

wells in the shallow groundwater system.

After installation, this well was developed using a dedicated polyethylene bailer until visibly free of

turbidity. Development water was contained as described above.

2.2.3 Deep Groundwater System (MKS)

A total of six wells were installed in the deep groundwater system at the Site. Three of the wells

were installed in the upper portion of the MKS at clusters PZ-3, PZ-4 and PZ-5 and designated PZ-

3B, PZ-4B and PZ-5B, respectively. The other three wells were installed as a multi-level well

cluster screened at the top, middle and bottom of the MKS, and designated PZ-6B-U, PZ-6B-M and

PZ-6B-L, respectively.

Well cluster PZ-3 was located in an area that was identified as a potential DNAPL source based on

previous groundwater sampling, and the results of the soil gas survey. Clusters PZ-4 and PZ-5 were
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located along the western boundary of the ROC property. PZ-6 will be used to determine the

vertical distribution of contaminant concentrations in the MKS along a potential migration pathway.

Well PZ-3B was triple-cased to minimize potential cross-contamination from the overburden sand

zones and the Washingtonville Shale. Ten-inch diameter steel casing was installed through augers 4

feet into the confining unit between the two overburden sandy zones, pressure grouted in place and

allowed to set overnight. The next phase of the boring was completed by drilling through the casing

using hollow stem auger methods 2 feet into the top of the MKS. Six-inch diameter steel casing

was then set 2 feet into the MKS; pressure grouted and allowed to set overnight. The final phase of

the boring was completed by drilling through the 6-inch casing using air-rotary methods to a depth

approximately 15 feet into the MKS. The well was completed using 2-inch stainless steel screen

and casing in the same manner as the wells in the shallow groundwater system.

Wells PZ-4B and PZ-5B were double-cased to minimize potential cross-contamination from the

overburden sandy zones and the Washingtonville Shale. Six-inch diameter steel casing was set

using hollow stem auger and air rotary methods 3 feet into the top of the MKS; pressure grouted and

allowed to set overnight. The final phase of the boring was completed by drilling using air-rotary

methods through the casing 15 feet into the MKS. The wells were completed using 2 inch-stainless

steel screen and casing as described above.

All three wells in cluster PZ-6 were double-cased to minimize potential cross-contamination. At

PZ-6B-U, 6-inch diameter steel casing was installed 5 feet into the MKS using hollow stem auger

and air-rotary methods, grouted and allowed to set overnight. The next phase of the boring was

completed by drilling through the 6-inch casing, using air-rotary methods, approximately 15 feet

into the top of the MKS.

At PZ-6B-M, 10-inch diameter steel casing was installed 7 feet into the MKS using hollow stem

auger and air-rotary methods, grouted and allowed to set overnight. The next phase of the boring

was completed by drilling through the 10-inch diameter casing, using air-rotary methods,

approximately 34 feet into the top of the MKS, which is approximately the center of the sandstone

unit.

At PZ-6B-L, 6-inch diameter steel casing was installed 34 feet into the MKS using hollow stem

auger and air-rotary methods, grouted and allowed to set overnight. The next phase of the boring
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was completed by drilling through the 6-inch casing, using air-rotary methods, approximately 1.6

feet into the top of the Columbiana Shale below the MKS (which corresponds to 46.8 feet below the

top of the MKS). The borehole was then backfilled to 41 feet with bentonite chips to isolate the

well screen from'the Columbiana Shale.

All three wells at well cluster PZ-6 were completed using 2 inch-stainless steel screen and casing as

described above.

After installation, each well was developed using a dedicated polyethylene bailer until visibly free

of turbidity. Development water was contained as described above.

2.3 Groundwater Sampling and Analysis (Task 3)

Upon satisfactory development, the wells were sampled with dedicated Teflon bailers and new

polyethylene rope on December 19 and 20, 1996. The samples were analyzed for TCL VOCs (CLP

SOW 7/88), TCL semivolatile organic compounds (SVOCs) (CLP SOW 2/88), TAL Total and

Dissolved Metals (CLP SOW 7/88), Mirex, Photomirex and Kepone (Ruetgers-Nease Method, see

Approved RI Work Plan, ROC 1990). Quality control (QC) samples consisted of a duplicate

sample collected from well PZ-6B-L (labeled DUP), a field blank prepared with distilled water

(labeled FB), and a sample of the municipal water supply to the Site (labeled MUNY) collected

from the faucet near the decontamination pad. The analyte list for the QC samples was the same as

for the monitoring wells with the exception of sample MUNY, which in addition to the above listed

analytes was analyzed for pesticides and dioxin/furans. All analyses were performed by Centre

Analytical Laboratories (CAL) of State College, Pennsylvania with the exception of the dioxin/furan

samples, which were sent to Southwest Laboratories of Oklahoma (SLO) of Broken Arrow,

Oklahoma.

The following sections summarize the results for each of the three hydrogeologic units sampled

during the Eastern Plume/DNAPL Work Plan activities. The analytical results for all three

groundwater systems sampled are contained in Appendix F. The results were validated in

accordance with the requirements of the Work Plan, and the resulting data validation narrative is

contained in Appendix G. Interpretation of the results is provided in Section 3.
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2.3.1 Shallow Groundwater System

Wells sampled in the shallow overburden groundwater system comprise PZ-3S, PZ-4S, PZ-5S, and

PZ-7 in the shallow sand horizons and PZ-3M, PZ-4M, and PZ-5M in the deeper sand horizons.

In the shallow sand horizons, PZ-3S (in the area of the elevated soil vapor survey results, and near

existing well B-S) had reported VOC concentrations of 2,600 ppb vinyl chloride, 3,600 ppb total

1,2-dichloroethene, 34 ppb chloroform, 4,900 ppb 1,2-dichloroethane, 6,400 ppb trichloroethene, 19

ppb 1,1,2-trichloroethane, 580 ppb toluene, 130 ppb 1,1,2-tetrachloroethane, and 680 ppb

chlorobenzene. These results are fairly consistent with those reported for well B-S in the three

previous rounds of RJ sampling.

At the second potential source area identified in the soil vapor survey, results from well PZ-7 show

VOC concentrations of 14 ppb vinyl chloride, 6 ppb 1,1-dichloroethene, 190 ppb total 1,2-

dichloroethene, 120 ppb chloroform, 1,300 ppb 1,2-dichloroethane, 11 ppb carbon tetrachloride,

2,700 ppb trichloroethene, 37 ppb 1,1,2-trichloroethane, 33 ppb benzene, 3,200 ppb

tetrachloroethene, 10 ppb toluene, 1,900 ppb 1,1,2,2-terachloroethane, 590 ppb chlorobenzene, and

6 ppb total xylene.

Wells PZ-4S had no VOCs reported, and well PZ-5S had only a single compound reported,

qualified, as an estimated 2 ppb total xylenes.

No SVOCs were reported in any shallow system well. Mirex and photomirex were reported only in

well PZ-4S at 0.142 ppb and 0.03 ppb, respectively.

2.3.2 Transition Groundwater Aquitard

Well PZ-5T, screened across the Washingtonville Shale (the transitional groundwater aquitard), was

sampled during Site activities. No VOC or SVOC detects were reported for this sample. Mirex was

reported at 0.031 ppb. Along with results from existing monitoring well I-Shale (no VOC or SVOC

detects in Rounds 1, 2, and 3 groundwater sampling and 0.023 ppb - Mirex in only Round 3), these

data provide upgradient groundwater concentration control for the transitional groundwater

aquitard. Further downgradient, there are no monitoring wells in the shale as it thins and pinches

out in the area of the Crane-Deming building. (Further discussion on the Washingtonville Shale

aquitard is provided in Section 3.1.2.)
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2.3.3 Deep Groundwater System

Wells sampled in the deep MKS groundwater system comprised PZ-3, PZ-4B, PZ-5B, PZ-6BU,

PZ-6BM, and PZ-6BL.

Results indicate that for MKS wells along the southern (PZ-3B and PZ-4B) and western (PZ-5B)

boundaries of the Site, MKS groundwater is not impacted, with no detects reported in any of these

three wells.

For MKS wells located along the flow path of the Pond 2 Plume (wells PZ-6BU, PZ-6BM, and PZ-

6BL), the MKS groundwater has been shown to be impacted in the uppermost MKS (PZ-6BU) with

total VOC concentrations of 289,704 ppb. Concentrations are significantly less at depth with total

VOC concentrations of 860 ppb in the middle MKS (PZ-6BM), and 8,304 ppb in the lower MKS

(PZ-6BL). The list of VOC constituents is similar to those previously identified in Pond 2 Plume

area such as at wells T-2 and D-12 (ROC, 1996).

No SVOC compounds were reported for the PZ-6 cluster wells. Mirex and photomirex were

reported in PZ-6BU (0.459 ppb and 0.106 ppb) and PZ-6BM (0.141 ppb and 0.123 ppb,

respectively). Mirex and photomirex were not reported in the lowermost MKS well PZ-6BL.

2.3.4 Municipal Water Supply Well Sample

A sample of the municipal water supply to the Site was collected from a faucet near the Site

decontamination pad and sent to Southwest Laboratories for dioxin/furan analysis. 1,2,3,4,6,7,8-

HpCDF was reported at 2.642 pg/L, qualified XB, indicating possible blank contamination.

2.4 Hydrogeologic Testing (Task 4)

To test the hydraulic characteristics of the transition zone, a rising head slug test was performed in

well PZ-5T on May 28, 1997. The analysis sheets and tables of data collected during the field

program are presented in Appendix H. The data were analyzed using methods outlined in Hvorslev

(1951), and yielded a hydraulic conductivity for the Washingtonville Shale of 3.1xlO"5 cm/s (0.087

ft . /day) . \« \<i \« ' ' >
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2.5 Miscellaneous Work (Task 5)

2.5.1 Well Decommissioning (Task 5a)

Wells Tl and T2 were decommissioned on November 19, 1996 as part of this project. The well

decommissioning was monitored by a Colder Associates geologist/engineer. Well RW-1 was

proposed to be decommissioned in the Work Plan. After its use during the downhole video survey,

it was felt at that time, RW-1 should not be decommissioned, but left open for potential future

investigations such as retrofitting with multi-level piezometers. However, as discussed at the

January 22, 1998 meeting with the Agencies, ROC will decommission RW-1 in the Fall of 1998.

Wells Tl and T2 were decommissioned using the following procedure:

• The well depth was measured;

• No inner risers or screens were noted, so a tremie tube was inserted to the bottom of each
well and both were pressure grouted to the surface as the tremie tube was removed; and

• A suction pump was used to draw off the water displaced by the rising grout and transfer
it into drums for containerization.

The following day, the grout level in T-2 was found to have dropped approximately 10 feet, so

grout was added to the top of the casing again. Where applicable, this work was conducted using

the same procedures as previous well decommissioning work performed at the Site in December,

1994, and described in the associated work plan for that work, "Supplemental Well Closure Plan

Production Wells PI, P2 and P3, Nease Chemical Site, Salem, Ohio, Revision #1 (Colder, 1994).

2.5.2 Residential Well Sampling (Task 5b)

The Work Plan indicated that, based on the results of this investigation, sampling of appropriate

residential wells would be conducted. A plan is presented in Section 4 for this residential well

sampling.

2.5.3 Feeder Creek Temporary Piezometers (Task 5c)

Identification of the presence or absence of DNAPL migration across the top of the

Washingtonvilie Shale towards the Feeder Creek provides important information necessary

during the Feasibility Study at the Site. Hence, to investigate if DNAPL was present in the

subsurface at the head of the Feeder Creek, five HydroPunch temporary piezometers were

installed on December 13, 1996 at the eastern edge of the railroad tracks between Pond 2 and
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Pond 3 (see Figure 6). These temporary piezometers were installed along a transect along the

strike of the bedrock (see Figure 7) and perpendicular to the direction of groundwater flow (see

Figure 2). This arrangement was selected to maximize the likelihood of intercepting any discrete

sand lenses/preferential pathways that might be present in this localized area of the Site not

previously investigated by drilling or CPT work.

The stainless steel HydroPunches were driven to bedrock (HydroPunch refusal) by hand because

of the lack of vehicle access. Appendix I presents installation logs for the HydroPunches. After

one week, groundwater samples were taken from the HydroPunches in order to visually evaluate

whether DNAPL was present on the surface of the shale. Three of the five Temporary

piezometers were dry. These results are not inconsistent with the somewhat random nature of

sand lenses/preferential pathways in overburden sediments observed in previous CPT

investigations (Golder Associates, 1996b). One of the HydroPunches contained a measurable

amount of groundwater with an oily sheen, but not enough to sample. A sample was obtained

from HP-04 and the sample was analyzed for VOCs/SVOCs. Due to the small quantity of

groundwater available, a sample for mirex could not be taken. The analytical results are

contained in Appendix J and indicate that total VOCs are present at 156,907 ppb, with

tetrachloroethene (59,000 ppb), 1,2-dichloroethene (38,000 ppb), chloroform (32,000 ppb) and

benzene (20,000 ppb) in greatest concentration. Total SVOCs were reported at 16,400 ppb, with

benzoic acid (15,000 ppb) in greatest concentration. (A more detailed discussion of the impacts

of these results is provided in Section 3.5.1.)

As recommended by the Agencies in their comments on the Work Plan letter dated March 24,

1997, HOC plans to install a permanent well at the location of HP-04 to monitor the presence

DNAPL in this area. A suitable hydrophobic dye such as SUDAN IV will be used to test drill

cuttings for the presence of DNAPL. Well screen length will be maximized in the overburden

and, to the extent practical, a sump, augered into the shale, will be provided at the base of the

well. Note, however, that due to physical access limitation, this monitoring well must be installed

using a handheld auger, and as such, the depth to which a sump can be installed may be limited.

2.6 Seep Piezometer Sampling

To further investigate both the quantity and quality of the potential seep water, ROC proposed in

the 1996 IRM Seep Piezometer and Fabric Barrier Work Plan (Golder Associates, 1996b) to

install a line of 1-1/4 inch piezometers across the "face" of the non-flowing seep in the vicinity of
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existing well S-13. The program of piezometer installation, groundwater quality sampling and

groundwater elevation monitoring was to enable ROC to evaluate this potential seep with regard

to the containment; conveyance and/or treatment of collected waters.

Each borehole was augered to the top of bedrock, a depth of about four to six feet in this area. A

piezometer was then installed in each borehole according to the construction proposed in the

Work Plan. Upon completion, each piezometer was developed using a hand bailer until the color

of the bailed water became clear. Upon satisfactory development, five the piezometers (SP-1

through SP-5) were sampled for TCL VOCs (CLP SOW 2/88), TCL SVOCs (CLP SOW 2/88),

TAL Total and Dissolved Metals (CLP SOW 7/88), Mirex, Photomirex and Kepone (Ruetgers-

Nease Method, see Approved RI Work Plan). Piezometer SP-6 did not have water present and

was therefore not sampled. Additionally, a surface water sample was taken from the adjacent

area of the Crane-Deming swamp. Results of these analyses are provided in Appendix K, and

summarized below. Additionally, the piezometers have been used as part of the monthly water

elevation monitoring program at the Site, and this data has been reported to the Agencies in the

Monthly Progress Reports, since August 1996.

As described in the 1996 IRM Work Plan, if adequate information was available (especially the

determination of design maximum flows, critical to the design of collection and conveyance

systems), ROC was to proceed with the implementation of treatment and/or disposal options in

the Fall of 1996. However, due to the seasonal variation in the water table and water quality in

this area, and its control of the presence of and flux of groundwater to this area, additional

information was determined to be necessary. Hence, in May 1997 a second round of

groundwater sampling from piezometers SP-1 through SP-6 was performed. This data is

provided in Appendix K and summarized below.

The results of the two rounds of sampling indicate that the groundwater potentially emanating

from the seep area into the Crane-Deming swamp area is impacted primarily with VOCs, ranging

in concentration from 3,867 ppb-Total VOCs to 25,259 ppb-Total VOCs in July 1996, and from

2,122 ppb-Total VOCs to 25,667 ppb Total-VOCs in May 1997. The principle constituents were

trichloroethene, 1 ,2-dichloroethane, tetrachloroethene, 1,1,2,2-tetrachloroethane, benzene and

acetone. The average Total VOC concentration for all seep piezometers was 12,212 ppb in July

1996 and 8,240 ppb in May 1997.
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Total SVOCs ranged from 210 ppb-Total SVOCs to 1,508 ppb-Total SVOCs in July 1996, and from

*** \ 6 ppb-Total SVOCs to 7,614 ppb Total-SVOCs in May 1997. The principle constituents were 1,2-

, dichlorobenzene and benzoic Acid.

Mirex was detected once in twelve samples, at 0.051 ppb in well SP-5 during July 1996.

Photomirex and kepone were not detected.
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3. SITE CONCEPTUAL MODEL

3.1 Site Geology

The geology at the Site can be generally described as consisting of glacial till overburden

deposits of the Kent Moraine lying above various sedimentary bedrock units consisting of, in

descending order, the Washingtonville Shale (and associated coal seam and underclay) and the

MKS. The deeper bedrock units beneath the Site include the Columbiana Shale, Putnam Hill

Shale/Vanport Limestone, various coal seams and sandstones. The Putnam Hill Shale/Vanport

Limestone, Clarion Coal, and Tionesta Sandstone units were investigated during RI activities and

the three rounds of groundwater sampling (1992, 1993 and 1995). Based on the results of these

investigations, these deeper bedrock units appear to be hydraulically isolated from the MKS by

the intervening Columbiana Shale that appears to be acting as an aquitard, and thus have not been

the focus of further remedial investigation. A description of the glacial till overburden and MKS

units, highlighting aspects relative to potential contaminant migration, is provided below.

3.1.1 Overburden

The Site is located within the limits of the Kent Moraine, which is characteristically a "fine-

grained" glacial drift. At the Site this glacial till predominantly has a clayey and silty character

with very little gravel and is interspersed with locally discrete zones of sandier material. While

some of these sand zones at first appeared to be correlatable, large amounts of CPT data (Golder

Associates, 1996b) has demonstrated that the sands are laterally discontinuous, and therefore do

not provide laterally continuous pathways available for contaminant migration nor recovery. The

sandy material zones were found to generally grade into the surrounding mass of sandy silts, silts

and clays within the glacial till. Hydraulic testing of these sandy zones (see Section 3.2.3) has

verified their discrete, discontinuous character, as groundwater yields were significantly limited.

As stated previously, based upon the results of previous investigations, the likely sources of

DNAPL compounds at the Site are the former neutralization ponds (1,2,3, 4, and 7), Exclusion

Area A and B, and the general vicinity of the former facility production area.

Although the glacial till overlying bedrock is sandier in the southwestern portion of the Site in the

vicinity of the Site entrance and to a lesser degree in the southeastern portion of the Site, in the

majority of the Site the sands become less prevalent and the overburden is comprised mostly of

clays and silts. Particularly, in the northern portion of the Site, near Pond-7, the CPTs, and the
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glacial till did not intercept sands till is dominated by clay and silts ranging in thickness from 7

""' feet to 9 feet.

i

In the area of Pond 3, RI borings showed that at all locations sampled, a relatively thin sludge

, layer (1 to 4 foot thickness) is underlain by till deposits consisting of silty clay interbedded with

discontinuous sand seams with the silty clays ranging in thickness from 5 feet to 9 feet. In the

area of Pond 4, soil borings indicate the pond is generally underlain by a dry, clay horizon,

ranging in thickness from 6 feet to 9 feet in the southern and western portions of the pond, with

as much as 39 feet of native clays and silts in the deepest area of Pond 4 along the eastern edge of

the pond.

In the Pond 1 and 2 area, data from 1985 pond borings (SMC, 1986), RI soil borings and CPTs

indicate that a clay till forms the majority of the subbase, averaging about 3 feet in thickness and

resting directly on the Washingtonville Shale. Where present, this clayey horizon likely serves to

retard (if not prevent) vertically downward migration of DNAPLs into bedrock). However, these

* data also indicate that there are sandier materials locally present lying directly atop bedrock that

could serve to pass DNAPLs to the transitional groundwater system.

•w"

In Exclusion Area A and former facility production area, CPT data indicate that the majority of

I these areas are underlain by a predominately clay-silt till, 20 feet to 35 feet thick, with occasional

sandier horizons. It is important to note that these discrete sandy horizons appear to be

I hydraulically isolated from the sands that occur in and around the Pond 1 and 2 area (see Section

3.2). This is of particular importance in identifying potential sources associated with the

observed contamination at wells PZ-3S and B-S (i.e., it is difficult, if not impossible to correlate

the contamination in upper sands at B-S and PZ-3S with contamination emanating from the Pond

1 and 2 source area).
•

In summary, the geology of the overburden till deposits indicates that Pond 2 is the main source

of DNAPL contamination of the upper bedrock units (i.e. Washingtonville Shale and MKS).

This is based on the presence of much thinner, occasionally sandy till deposits that underlay Pond
m 2. All the other potential DNAPL sources (i.e. Ponds 3, 4 and 7, Exclusion Area A) are underlain

by much thicker clayey tills that would effectively prevent the downward migration of DNAPL.
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3.1.2 Bedrock

The bedrock surface is highest in the western portion of the Site. Over the majority of the Site

area, the bedrock surface slopes steeply away from the Site in an east/northeast direction towards

the MFLBC. In the extreme southern portion of the Site, the bedrock surface slopes steeply to

the south/southeast. Figure 7 shows the topography of the bedrock surface (an approximate

contact location between the Washingtonville Shale and the MKS is provided on Figure 7,

indicating the portions of the top of bedrock which are Washingtonville Shale, to the west of the

contact, or MKS, to the east).

The Washingtonville Shale and associated coal seam and underclay are the uppermost bedrock

unit below the Site. This unit is present over the majority of the Site area at thicknesses ranging

up to approximately 35 feet (monitoring well ILB). The Washingtonville Shale unit is weathered,

highly fractured, thinly bedded, and generally displays poor rock quality (RQD) indices (i.e. less

than 25%) in its upper portion. The Washingtonville Shale exhibits a dip of approximately 2.5

feet in 100 feet, towards the south. While the Washingtonville Shale is highly fractured at the

surface, the deeper portions of the shale are less fractured and exhibit properties of more

competent rock (see, for example, borehole logs from monitoring wells ILB and RW-1

(Appendix E, Volume 3, Final RI, ROC, 1996) that clearly show the upper 2 to 8 feet of the

Washingtonville Shale are more weathered and fractured than lower portions of this unit).

At or near the base of the Washingtonville Shale lies the Middle Kittaning Coal. This unit is

continuous beneath the Washingtonville Shale and underlies most of the ROC Site area. The

Middle Kittaning Coal exhibits a slight dip (less than 1 foot in 100 feet) towards the south.

Directly beneath the coal lies a massive underclay that has a thickness of 1 to 2 feet; however,

there are discrete locations where the underclay is not encountered. The more competent

portions of the Washingtonville Shale, the Middle Kittaning Coal and the underclay, where

present together with the overburden glacial till clays beneath Pond 2, act as a physical barrier

reducing the potential downward migration of DNAPL. Where these units are not present

together, a potential for downward migration of DNAPL exists. It is notable that the overburden

glacial till clays and the Washingtonville Shale lie under the non-native soils in the Pond 2 area

that is believed to be the major source of DNAPL constituents in groundwater. In this area the

bedrock units above the MKS are approximately 16 to 23 feet thick (see Figure 8), and thus

include the more competent lower portions as shown in wells RW-1 and ILB.
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The Washingtonville Shale unit directly underlies the glacial overburden over much of the Site.

Based on borehole data (ROC, 1996), the Washingtonville Shale appears to have been eroded

east of the Conrail right-of-way and the MKS unit has become the uppermost bedrock unit

underling the glacial overburden. The erosional contact between the Washingtonville Shale and

the MKS appears to be in the vicinity of the Crane-Deming building. The exact location is

unknown, though it is possible that the MKS is exposed directly to overburden sediments in the

Crane-Deming swamp area (that area roughly between seep piezometers 1 through 6 and the

Crane-Deming building) providing a potential overburden-to-MKS groundwater pathway.

No outcrops of bedrock are present anywhere in the Site area, although bedrock is present within

a few feet of the ground surface in the area east of the Conrail right-of-way near monitoring well

S-13 where the overburden was historically excavated for the construction of the Crane-Deming

building. Beneath the location of Pond 2, the bedrock surface (Washingtonville Shale) is

generally flat and lies about 20 feet bgs.

3.2 Site Hydrogeology

The following provides a brief summary and refinement of the salient features of the existing

conceptual hydrogeologic Site model. It should be noted that the conceptual model presented

below is a synthesis of numerous Site investigations performed over several years of RI

activities. The results of these activities are reported in detail in the Final RI (ROC, 1996), the

Removal Action Work Plan Addendum (Colder Associates, 1995a), Status Report on

Implementation of Tasks, RAWPA (Colder Associates, 1995b), and the 1996 IRM Seep

Investigation and Fabric Barrier Work Plan (Colder Associates, 1996b). These reports and work

plans provide the results from borehole drilling, slug tests, pumping tests, and cone penetrometer

tests instrumental in developing the following conceptual model.

In broad terms, the hydrogeologic units in the Site area consist of the following:

• Overburden (inclusive of fill, clayey/silty glacial till with discrete, discontinuous sand
zones);

• Transition bedrock aquitard (Washingtonville Shale and associated coal seam and
underclay); and,

• The upper bedrock MKS aquifer.
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As demonstrated by the results from aquifer testing in the area of EW-4 and EW-5 (Figure 7), the

overburden (glacial till), including the discrete, discontinuous sand zones, has an overall low net

permeability and yields finite volumes of water (Golder Associates, 1995b). The glacial till

dominates the overburden units (see cross-sections A-A' through E-E' of Figures 2 and 3 of

Golder Associates, 1996b) and the variably thick mantle of overburden overlies the surface of the

Washingtonville Shale and associated coal seam and underclay that is broadly defined as the

"transition zone aquitard" (Figure 8 of this Report). This transition zone aquitard provides a low

permeability unit that reduces, but does not eliminate, the potential downward migration of

DNAPL. The MKS underlies the transition zone over most of the Site, except where the

transition zone is absent east of the Conrail right-of-way.

3.2.1 Groundwater Flow Direction/Horizontal Hydraulic Gradients

Overburden

Groundwater within overburden at the Site is clearly separated into two flow regimes: one

primary regime in which groundwater flows towards the east/northeast toward MFLBC, and a

second, less significant regime in the southern portion of the Site (south of the treatment

building), where groundwater flow within the overburden is towards the south/southeast. The

groundwater contours are locally influenced by variations in land surface topography, the

topography of the bedrock surface, and surface water drainageways. The sharp separation

between the east/northeast flow and the south/southeast flow directions is consistent with the

change in bedrock and land surface topography in the southern portion of the Site near the

treatment plant building.

Horizontal hydraulic gradients in the east/northeast flow regime are steep, coincident with the

steep topographic contours immediately downgradient of the Pond 2 area and the Conrail right-

of-way (approximately 0.04 ft/ft). This area of the Site is also the area where the phreatic surface

is nearest to the ground surface. In fact, the swamp adjacent to the Crane-Deming building is a

result of the outcropping of the phreatic surface. In the south/southeast flow regime, horizontal

hydraulic gradients are also steep (approximately 0.06 ft/ft) immediately south of the Site where

the surface topography is steep. These gradients, reflective of topographic control, emphasize the

sharp divide between the two overburden flow regimes.
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Bedrock

""""* Groundwater flow within the MKS is similar to flow directions in the overburden system though

i groundwater flow in the MKS is not nearly as strongly influenced by local variations in land

surface and bedrock topography or surface water drainageways. There is a slight separation of

, groundwater flow directions in the vicinity of the treatment plant (somewhat similar to the

overburden flow directions), however; the predominant flow direction of groundwater within the

MKS is eastward.

As shown on Figure 8, key elements in understanding contamination reported in the overburden

sediments contained within the MFLBC river valley is the direct connection between the MKS

and these sediments. The valley fill sediments occupy an eroded glacial valley that has removed
i

the upper bedrock unit (Washingtonville Shale) that underlies most of the Site. Within the valley

fill sediments, a hydrologic pathway from the MKS beneath the Site to the lower horizons of the

overburden exists and it is therefore not necessary to account for valley fill overburden

contamination via an overburden, shallow groundwater pathway.
i

3.2.2 Vertical Hydraulic Gradients

•«M»i'
In general, there appears to be a transition from downward hydraulic gradients (ranging from

about -0.002 ft/ft to -0.5 ft/ft) between the overburden and MKS units in the western portion of

the Site (including the area around Ponds 1 and 2) to generally upward hydraulic gradients east of

the Site (ranging from about 0.007 ft/ft to 0.43 ft/ft). The upward gradients are particularly
1 prominent near Allen Road, and within cluster wells installed in the buried bedrock valley of the

MFLBC. At the central portion of the Site (within the general location of the Feeder Creek and

• areas west and north of the Crane-Deming Plant) the vertical hydraulic gradients are relatively

flat. It is in this "generally flat" area that the Washingtonville Shale pinches out and the MKS is

, in direct contact with the overburden sediments. In the southern portion of the Site, vertical

gradients are downward between discrete sand horizons of the overburden (ranging from about

-0.74 ft/ft to -0.44 ft/ft). At wells PZ-3 and PZ-4, groundwater appears to be perched in the

shallow sand horizons (see Figure 8). At PZ-3, groundwater contamination is confined to just the

upper sands (PZ-3M is non-detect), and it appears then that the intervening clayey till is acting as
•

an aquitard to deeper groundwater contamination.
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3.2.3 Hydraulic Conductivity of Overburden
4M."

i Based on slug tests performed at the Site, hydraulic conductivities for the overburden unit are

controlled by the lithologic character of the glacial till. The clay and silt fractions in the glacial

p till predominate in the overburden unit as a whole, although loose, laterally discontinuous, and

poorly consolidated sandy zones (sand lenses or sand units as defined in the RI) are commingled

within the glacial till. Although the sand horizons (previously identified as "Sand 2") have an

average hydraulic conductivity of about IQ~* cm/sec, the clay and clayey-silt portion which

surrounds the sandy horizons in the glacial till displays hydraulic conductivities of about 10"7

i
cm/sec, thus serving hydraulically as an aquitard, and yielding little groundwater. This

hydraulically tight behavior has been documented in the RAWPA Task 5 (Colder Associates,

1995) which presented the results of a pumping test showing the lack of hydraulic connection,

and response to pumping between closely spaced piezometers and monitoring wells. The step

" drawdown test (Colder Associates, 1995) further showed that to a large extent, groundwater

pumped during the test was essentially from borehole storage, with marginal increases in well
11 yield as drawdown approached local sandy or silty-sand horizons. Furthermore, these tests also

showed that the sand horizons were isolated from each other by the clay and clayey-silt matrix

•"a*1" which surrounds the sandy horizons, because during the pumping of well S-7, adjacent wells did

not respond. The isolation of the sand horizons within the clay and clayey-silt matrix of the clay

m is also documented in the trench logs presented in Attachment- B, RAWPA Task-5 (Colder

Associates, 1995).

3.2.4 Groundwater Flow Velocity

^-~ ~5 '—-̂

M Based on RI' data, average groundwater flow velocities ^n_oyerburdeiPsedirnents range from

about 1 ft/yr to 30 ft/yr across most of the Site. Only at two monitoring wells (S-15 and EVF-1)

did slug test results indicate more transmissive sand bodies, both of which are in the area of Allen

Road where overburden groundwater contamination is not greatly impacted.

For th/ MKS, thex'average groundwater flow velocity is about 65 feet per year, based on an

effective porosity of 20%. This equates to a water travel time within the MKS from beneath the
\m

Site to the lower horizons of the buried valley fill sediments east of Allen Road on the order of 20

years. This calculation does not include any estimate of how long groundwater moving vertically

downward from the overburden takes to reach the MKS.

tm
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3.3 Groundwater Chemistry

Figures 9 through 14 provide isoconcentration contours for VOCs and SVOCs in the Pond 2

Plume, southern portion of the Site and MKS, respectively. These contours were constructed

using the recent sampling of newly constructed wells and the most recent groundwater data,

(Round 3) for wells not formally investigated as part of this Work Plan (see Table 2). Based on

the results of the recent and historic investigation there exists one predominant area of

grounciwater-iropact-at-the-Site. This area originates in the vicinity of Pond I/Pond 2 and, as such

is referred to as the Pond 2 Plume and impacts occur in both the overburden and MKS. Other

and lesssignificanLgraundwater quality impacts have been identified in small, discrete areas in

the extreme southern portion of the Site and are restricted mainly to the near surface overburden.

These areas are clearly separate and unrelated to the Pond 2 plume and are referred to as the

"southern area of groundwater impacts;" the extent of impacts shown on Figure 11 is based on

both the groundwater and soil gas data. The groundwater quality impacts and their potential

sources are discussed separate below.

3.3.1 Pond 2 Plume (East/Northeast Flowing Groundwater Regime)

Potential DNAPL constituents in groundwater (as a dissolved phase) which have been detected at

1% of their aqueous solubility at the Site are listed in Table 3. This table includes some LNAPL

compounds, such as benzene, which also may exist in a separate phase from groundwater. These

constituents share common chemical and physical characteristics and are relatively volatile in the

atmosphere. Their inherent surface tension creates a pronounced interface between water and the

non-aqueous phase that changes the manner in which these compounds are transported through

water or through wet soils. Some of these potential DNAPL compounds have a significant

solubility in water, although not to the extent that would allow rapid or efficient cleanup using

traditional pump-and-treat methods from impacted water.

Historically, constituents in groundwater were evaluated for their potential to form DNAPL and a

comparison of the historical data to one percent and ten percent of their respective aqueous

solubilities was made. However, constituent concentrations exceeding these solubility

benchmarks are not necessarily indicative of the presence of free DNAPL. Rather, exceedance of

these solubility benchmarks was previously used to assess potential areas of the Site that might

contain DNAPL in order to focus subsequent investigations. Visual observations of DNAPL

have only been made in the immediate vicinity of Pond 2.
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Furthermore, while DNAPL might be present within a given media, its availability to migrate in a

free separate phase form can be restricted as a result of it being physically trapped within

fractures and depressions, bound by surface tension within soil pore spaces, adsorbed onto fine

grain particles, and otherwise bound up into the matrix. In these cases, the DNAPL, while being

a separate phase liquid is not available for subsequent migration or recovery.

A better indication of DNAPL that is not bound within a matrix and has a potential to migrate

further is the visual observation of DNAPL in boreholes. Figures 15 and 16 outline the estimated

extent of the dissolved phase plume that has DNAPL (and some LNAPL) compounds at 1% of

their solubility within the overburden and show borings and monitoring points where free

DNAPLs have been observed. Figure 17 outlines the estimated extent of the dissolved phase

plume that has DNAPL (and some LNAPL) compounds at 1% of their solubility within the

bedrock and shows where free DNAPL have been observed within bedrock. Though the

dissolved phase plume is somewhat extensive, based on the observational data, free DNAPL

appears to be limited to the vicinity of Pond 2 and immediately downgradient in both the

overburden and bedrock1.

The low permeability of the overburden (discussed in previous sections) appears to have

restricted lateral migration of groundwater impacts such that they are generally confined to the

vicinity of Pond 2. The eastward migration within the overburden appears to be a result of both

advective transport of dissolved phase constituents as well as physical migration of free DNAPL

eastward near and along the surface of the Washingtonville Shale. The visual observations of

DNAPL in HP-04, elevated concentrations detected in the SP series piezometers, and elevated

concentrations in sediment sample RC-01 located adjacent to HP-04 appear to correspond with

the location where the Washingtonville Shale subcrops close to the ground surface and is

consistent with this mechanism of DNAPL migration.

The overburden groundwater contaminant plumes shown on Figure 9 (VOC isoconcentration

contours) and Figure 10 (SVOC isoconcentration contours) are predominantly elongated in an

easterly direction and, to a lesser extent, in a southerly direction. This is consistent with a

mechanism whereby DNAPL within the saturated portions of the overburden in the vicinity of

Pond 2 dissolves into the slow moving groundwater as it moves eastward. Because groundwater

1 While free DNAPLs may be available for migration in a separate phase, recovery of such materials is
often technically impractical due to physical limitations inherent within the matrix; hydraulic containment
is the generally accepted and most common method of addressing DNAPL impacts.
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velocities are low, sufficient time is available for the DNAPL constituents to reach and exceed
•%•*'

\% of their aqueous solubility in groundwater as a dissolved phase, and hence elongated contours

• are apparent to the east.

• The southern elongation of the isoconcentration contours within the overburden is believed due to

two primary mechanisms. First, the dip of the Washingtonville Shale bedding plane is somewhat

• to the south/southeast. Some free DNAPL may have migrated from Pond 2 along the bedding

plane elongating the Pond 2 source area slightly to the south and east, as is suggested by the

m observations of free DNAPL is well RW-01. Subsequently, DNAPL dissolves into the slowly

flowing groundwater and elongated isoconcentrations are apparent to the south and east. A

second possible course of the southern elongation of the isoconcentration is attributable to

remnants of historic Site impacts in Exclusion Area A. Any source materials present in this area

would tend to elongate the isoconcentration contours centered within the Pond 2 source area to

the south. It is worth noting, however, that no free DNAPL visual observations were made in this

area and thus it is expected that if any source material exists it is not freely migrating, rather it is

likely bound within the matrix. Though the data is limited somewhat (e.g., by vertical differences

in overburden screen sections at wells T-l and S-8, wells used to delineate the southern
.UWI^M'

elongation), the relative distribution of concentrations generally fits with the hydrogeologic

conceptual model and the location of known sources. If greater definition of the overburden

plume is necessary for the Remedial Design, further investigations could be performed during the

Pre-Design Investigation (PDI) stage.

i*

The eastern elongation of the isoconcentration contours in the overburden is limited because the

,m thickness of the overburden decreases immediately east of the Site where the groundwater and

bedrock surface nears and/or outcrops at the ground surface such that constituents in the

overburden groundwater discharge to the ground surface and surface water west of the Crane-

Deming building. The limited eastern elongation of groundwater constituent isoconcentrations in

the overburden is also likely due to the low permeability of the overburden and subsequent low

potential for horizontal flow as well as natural attenuation mechanisms such as volatilization,

adsorption, and biodegradation (within the saturated and vadose zones as well as at the ground
• Ml

surface).

The groundwater constituent isoconcentration contours in the MKS system are elongated further
, ^f

toward the east than the isoconcentration contours in the overburden. Similar to the overburden,
in
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the isoconcentration contours of the MKS system originate and are centered in the vicinity of the

Pond 2 source area.

As discussed in Section 3.2.1, groundwater flow in the MKS system is predominantly eastward.

The source of groundwater impacts in the MKS is expected to be primarily from the vertical

leakage of impacted overburden groundwater and DNAPL into the MKS as well as dissolution of

DNAPL within the MKS fractures in the vicinity of Pond 2. Because groundwater moves slowly

through the fractured MKS system, sufficient time is available for DNAPL compounds to

dissolve into groundwater and accumulate elevated concentrations while passing the source. The

physical and hydraulic limitations to constituent migration as well as the natural attenuation

mechanisms that limit the migration of overburden groundwater contaminants are not as

pronounced in the MKS system. As a result, the eastern elongation of the isoconcentration

contours is greater in the MKS.

3.3.2 Discrete Impacts in Southeastern Portion of Site

As discussed in Section 3.2.1, a separate and less prominent groundwater flow regime exists in the

extreme southern portion of the Site. Historically, a single area of groundwater impact was detected

in this area of the Site. A soil gas survey (see Section 2.1.1) was conducted for the purpose of

assessing the location of possible groundwater contamination source areas and areas of potential

groundwater impacts. The soil gas survey identified two small discrete areas of potential concern.

Only seven of about 75 soil gas monitoring points detected any VOCs. As a result, additional

groundwater investigations were conducted in these two small areas.

A summary of the groundwater investigation of the two areas is presented below:

• VOCs and SVOCs were detected in two small discrete areas in the southernmost portion of
the Site far south of the groundwater flow divide between the east/northeastern and
southeasterly flow regimes, in the vicinity of PZ-3S/B-S and PZ-7, respectively.
Constituents detected at these two locations are not related to the constituents detected in
the Pond 2 plume for the following reasons:

0 the clear separation of the groundwater flow regimes (a groundwater mound separates
the two flow regimes), thus limiting advective-dispersive contaminant migration from
Pond 2 into this southeastern portion of the Site;

0 the absence of detections of VOC in soil gas north of the two discrete areas between
'Pond 2 and the southeastern plume;

m
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0 the elevation of screen interval of piezometer PZ-3S (and B-S) where the highest levels
of groundwater constituents were detected, is above the water table surface of the
nearest wells located in the Pond 2 plume;

0 sand horizons which could transmit contaminants are not laterally connected over such
distances based on extensive CPT data. If indeed DNAPL were able to migrate via
gravity flow from Pond 2 towards the southeastern area of the Site, the lower sands
should be contaminated as opposed to the upper sand horizons in the southeast.

0 only the upper sand horizons which are above the elevation of the Pond 2 contaminated
zone are impacted at the locations of PZ-3 and PZ-7. Any contaminants migrating
from the Pond 2 area would be expected to affect the lower sands at PZ-3M and PZ-4M
which are not impacted; and

0 the constituent fingerprint of Pond 2 plume contamination (as monitored at wells S-7,
S-6, and S-8) and that of well B-S and PZ-3S is markedly different with elevated
concentrations of vinyl chloride and the absence of PCE, TCE, and pesticides in wells
S-6 and S-8.

• The constituent fingerprint between wells B-S/PZ-3S and well PZ-7 is different with
elevated tetrachloroethene concentrations in well PZ-7 compared to the near absence of
tetrachloroethene in the B-S/PZ-3S wells.

• Both the aerial and vertical extent of impacts in the two areas is limited. No groundwater
constituents were detected in PZ-3M, which is screened below PZ-3S. No groundwater
impacts were detected in wells S-9, PZ-4S, PZ-4M and all the PZ-5 wells, indicating a
limited aerial extent of impacts in the two areas.

• DNAPL for the Pond 2 area is not migrating in the direction of the two discrete areas as
evidenced by the lack of groundwater impacts at PZ-3M, which is screened directly on top
of the MKS bedrock surface.

The exact source of groundwater impacts in these two areas is unknown. However, it is expected

that the source(s) is a small remnant of historic Site operations that have possibly left discrete

amounts of source material in the near surface overburden. DNAPL has not been visually observed

in any of the several boreholes advanced in this area. For these reasons, it is believed that these

impacts do not constitute a "Plume" (certainly not the type of contaminant plume that emanates

from the Pond 2 area) but areas of discrete impacts from near surface soil contamination.

3.4 Discussion of DNAPL Source Area - Pond 2

The chemistry of Ponds 1, 2, 3, 4 and 7 is described in detail in the Remedial Investigation

Report (ROC, 1996). Pond 1 (directly adjacent to Pond 2) has been partially excavated, and due

to its proximity should essentially be classified (from a risk standpoint) as part of the Pond 2

feature.
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The chemical conditions from the non-native soil boring materials from Pond 2 are summarized

in Table 4. Table 4 further summarizes Pond 2 soil chemistry by depth. In addition to the

information provided in the RI, other soil borings (SMC Martin, 1986) were used to

conceptualize the subsurface conditions at Pond 2. These observations include:

• Depth to groundwater is approximately 6 ft bgs;

• Depth of pond fill/sludge ranges from about 12 ft bgs to 18 ft bgs;

• There does not appear to be a continuous sludge layer within the pond. Sludge may have
accumulated in the ponds in a heterogeneous manner or may have been disturbed from
previous restoration activities;

• The sludge thickness in Pond 2 is variable. "Sludge" was not observed in borings SB-19,
SB-21, and SB-31, but was observed to be as thick as about 8 feet in boring SB-20.
Similar to Pond 1, fill material was observed below sludge in places.

• The sludge thickness in the Pond 1 portion ranged from not present (RI boring SB-18
toward the northwest) to about 3.0 feet (RI boring SB-17) toward the southeast. The
sludge in Pond 1 was observed to be intermixed with non-native fill materials;

• A.thick layer (7 to 9 feet) of native soil (silty/sandy clay, clayey sand, sand and gravel)
was observed in the Pond 1 portion beneath the sludge and fill soils. Oil sheens and free
oil were observed in the sandier portions within the native soil at a depth of about 13 to
14 feet bgs;

!•

• In both ponds higher OVA/HNU readings were generally observed at depth. Higher
concentrations of VOCs and SVOCs were generally detected at depth, in particular

** between 9 and 15 feet, and in places below the sludge and silty clay native soil. Elevated
constituent levels were detected as deep as 20 feet;

« • In Pond 2, oil sheens and free oil appear to have accumulated in the sandier portions of
the native soils below the sludge/fill. Higher and more frequent elevated OVA/HNU
readings (1000+/500+) were also observed within the native soil at depth; and,

*t
• In places, sandier native soils (clayey sand, sand seams, and some gravel) were observed

below native silty clay soils above the bedrock and contained oil and/or sheens.

<H

The bedrock surface beneath the ponds (weathered shale) was observed to lie about 16 to 22 feet

bgs at Pond 2. The native soils directly overlying the bedrock appeared to contain silty clays

with lesser amounts of sand seams, sands and gravels. SMC (1986) projected a fairly continuous

layer of clay till above the shale ranging in thickness from about 1 to 7 feet with most of the clay

till thicknesses being greater than 3 feet (see Section 3.1.1). The RI borings and CPT results
'»*

indicate that discrete areas of coarser material lie above the shale at some locations.
Ml
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Therefore, while the fine grained native soils below Pond 2 provide some containment of the

*" DNAPL, some DNAPL appears to have migrated vertically downward through and accumulated

i within the more porous strata at the base of the Pond 2.

| Based on these observations, there appears to be an accumulation of VOCs and SVOCs at depth,

especially for DNAPL compounds such as tetrachloroethene (PCE), trichloroethene (TCE), 1,2-

, dichloroethene (1,2-DCE) and 1,1,2,2-tetrachloroethene (1,1,2,2-PCA). It is reasonable to

conclude that there exists interstitial amounts of DNAPL, mostly laying between about 15 to 20

feet below the surface of Pond 2.

It is very important to note, however, that the entire amount of free phase NAPL present is not

available to migrate. In fact, it is fully anticipated that most of the contaminants are trapped

within the soil/fill pore spaces, adsorbed onto fine particles, physically or otherwise bound into

the matrix. As a result, the amount of "free" NAPL is expected to be only a small portion of the

total mass.
•

However, in an effort to provide a gross estimate of the total amount of constituents present in

•*"* Pond 2, the following functional relationship was used:

Mass = AC * D* A * RHO * Kl * K2

where,

* AC = Average concentration (of five samples) of a particular compound
measured within a sample interval (ug/kg);

D = Thickness of Interval Sampled (ft);
. A Area of Pond 2 (=48,000 ft2);

RHO = Average density of soil (assumed. 1900 kg/m3);
Kl = Conversion Factor for ft3 to m3 (0.023817); and,
K2 = Conversion Factor for ug to Ib (2.2x10'9).

From this analysis, it is estimated that there is about 560,800 Ibs of VOCs and SVOCs contained

within Pond 2, of which 55% is PCE, 12% is 1,2-DCB, 10% Diphenyl Sulfone, 10% is 1,1,2,2-

PCA, 6% is Benzene, 3% is TCE, with the remaining 4% composed primarily of mirex, toluene,

" methoxyclor and chlorobenzene (see Table 4a). Similar analyses for Ponds 3, 4, and 7 are

provided in Tables 4b, 4c, and 4d, respectively, showing an estimated 902 Ibs of VOCs and

SVOCs and mirex contained in Pond 3, 725 Ibs of VOCs and SVOCs and mirex in Pond 4 and

9,919 Ibs of VOCs and SVOCs and mirex in Pond 7.
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x 3.5 Discussion of Potential Contaminant Transport Pathways

For the overburden sediments, DNAPL and DNAPL constituents have migrated from the Site via a

combination of advective flow and dispersion through a poorly connected, laterally discontinuous

series of sand bodies. The intervening silts and clays that predominate in the overburden sediments

have low hydraulic conductivity and have acted to retard much of the potential DNAPL migration.

To the south, contaminant migration in the area of wells PZ-3 and B-S is not believed to be

associated with the Pond 2 area, but to emanate from residual soil contamination migrating within

near surface sandier horizons, and traveling a tenuous path through a perched groundwater system.

In the area of Pond 2 and the former production facility, the transition zone, comprised of the

Washingtonville Shale and underlying coal and clay seams generally acts as a barrier to vertical

downward migration of DNAPL.

For the MKS, DNAPL and DNAPL constituents have migrated from Pond 2 into the MKS by one

or more of the following mechanisms: over the edge of the Washingtonville Shale subcrop; through

discrete windows in the highly fractured Washingtonville Shale where the underclay is absent and

" potentially through boreholes historically installed in the MKS.

Finally, a connection exists between the overburden and MKS groundwater systems in the vicinity

of the buried valley east of the Site. In this area, the transition zone of Washingtonville Shale and

coal and clay seams is absent, and the MKS directly contacts the lower valley fill sediments.

3.5.1 DNAPL Distribution in the Overburden Units

DNAPL migration through overburden units is mainly downward with minimal lateral migration

through poorly interconnected sand lenses. Vertical hydraulic gradients are very low and

therefore have minimal impact on DNAPL migration although it should be noted that DNAPL

can migrate under gravity in the absence of vertical gradients. Given the extremely low hydraulic

conductivity of the clayey matrix in between the "sand" horizons, DNAPL migration in

undisturbed, natural glacial till is anticipated to be minimal. In addition, as discussed in Section

3.1.1, previous investigations indicate that a clay till, averaging 3 feet thickness, forms the

majority of the subbase of Pond 2, with only sparse areas where sandier material lies directly on

bedrock. These conditions should limit, but can not fully prevent, downward migration of

DNAPLs. The probable presence of DNAPL in shallow hydropunch HP-04 close to the head of
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Feeder Creek suggests that a local pathway to this surface drainageway may be present.

Analytical data presented in the Feeder Creek Report (Golder Associates, 1996d) indicates

elevated VOC concentrations in sediment in this area, although concentrations are rapidly

attenuated downstream.

3.5.2 DNAPL Distribution in the Transition Zone/Shallow Bedrock '

A review of the logs of borehole intercepting shallow bedrock shows that the upper portion of the

shale unit is quite weathered, highly fractured, thinly bedded, and generally displays poor rock

quality (RQD indices less than 25). At or near the base of the Washingtonville Shale lies the (

Middle Kittaning Coal. This unit is continuous beneath the Washingtonville Shale and underlies r
s~^ V-

most of the ROC Site area. The Middle Kittaning Coal exhibits a slight dip (< 1' irt 1000') 'J

towards the southwest. The coal is shown in the logs for boreholes C-UBA, D-2, D-l 1, DH2r-r>

13,1-IIBA, RW-1 and T-2. Directly beneath the coal lies an underclay that has a thickness of 1

to 2 feet. This clay is massive and potentially acts as a hydraulic barrier to downward migrating

contaminants, limiting but not fully preventing downward migration of DNAPL.

Downward vertical gradients between the overburden and the transition zone/shallow bedrock

range between -0.10 and -0.83 ft/ft, suggesting that recharge may occur from the overburden into

the transition zone/shallow bedrock. Within the area of the Site, concentrations of contaminants

indicative of DNAPL presence are generally observed to be localized in the lower portion of the

overburden, within the transition zone, except in areas where the bedrock surface is in close

proximity to former Site activities, such as near Pond 2, where the contamination appears to have

penetrated the shallow bedrock. Though former production wells PI, P2, P3, and proposed

extraction well T-2 have been decommissioned, the historical existence of these open production

wells through the transition zone aquitard to the MKS also represents a potential pathway of

DNAPL migration to the MKS. The lithologic characteristics of the geologic units, their

hydrostratigraphic designation and their relationship to potential migration pathways are

presented in a Site Conceptual Model on Figure 18.
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4. CONCLUSIONS AND RECOMMENDATIONS

* 4.1 Conclusions

As presented in Section 1, the objectives of the Work Plan were to:

• Evaluate the two primary shallow groundwater pathways in the overburden sediments
above bedrock that travel in a southeasterly direction from the Site and in an easterly
direction towards Allen Road, and the deeper groundwater pathway in the Middle
Kittaning Sandstone (MKS) traveling east from the Site; and,

• Evaluate the impact that the presence of Dense Non-aqueous Phase Liquids (DNAPLs)
may have on the migration of constituents of concern at the Site.

Based on the results of the investigation, a revised Site Conceptual Model has been developed

that specifically addressed these objectives. The model is presented in detail in Section 3 and

may be summarized as follows:

• The geology at the Site can be generally described as consisting of glacial till overburden
deposits lying above various sedimentary bedrock units consisting of, in descending
order, the Washingtonville Shale (and associated coal seam and underclay) and the MKS
(see Figure 7). The deeper bedrock units beneath the MKS include the Columbiana
Shale, Putnam Hill Shale/Vanport Limestone, various coal seams and sandstones.

• The hydrogeologic units at the Site area consist of the overburden (inclusive of fill,
clayey/silty glacial till with discrete, discontinuous sand zones), transition bedrock
aquitard (Washingtonville Shale and associated coal seam and underclay) and the upper
bedrock MKS aquifer;

• Groundwater within overburden at the Site is separated into two flow regimes: one
primary regime in which groundwater flows towards the east/northeast toward MFLBC,
and a second, less significant, regime in the southern portion of the Site where
groundwater flow within the overburden is towards the south/southeast;

• Groundwater flow within the MKS is similar to flow directions in the overburden system
though groundwater flow in the MKS is not nearly as strongly influenced by local
variations in land surface and bedrock topography or surface water drainageways;

• The principal source of NAPL compounds at the Site is Pond 2, which is roughly
estimated to contain approximately 560,800 Ibs of VOCs and SVOCs. Additional, much
less significantly impacted soils appear to be present to the southeast of the area of the
former production facility;

• Groundwater impacts in the overburden of the southern area of the Site are likely a result
of localized residual soil contamination, with separate sources associated with the PZ-
3/B-S wells area and the PZ-7 well area;
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• Groundwater impacts to the overburden in the Pond 2 Plume occur by two mechanisms:
^ dissolving of DNAPL into slow moving groundwater as it moves eastward; and DNAPL

migration along the overburden/transition zone contact;
i

• Groundwater impacts in the overburden valley fill sediments east of the Site are likely a
result of MKS contaminated groundwater that is hydrostratigraphically in contact with

i these sediments in an area where the transition zone shale/coal/clay is absent;

• Pond 2 is the main source of DNAPL contamination of the upper bedrock units (i.e.
j Washingtonville Shale and MKS). This is based on the presence of much thinner,

occasionally sandy, till deposits that underlay Pond 2.
''v

, • Other potential source areas (i.e. Ponds 3, 4 and 7, Exclusion Area A) contain
significantly less contaminants (see Section 3.4) and are underlain by much thicker
clayey tills that would effectively prevent the downward migration of any DNAPL as
shown on Figures 4c and 4d of the Final RI (ROC, 1996); and,

• The mechanism for groundwater impacts to bedrock is primarily from the vertical
leakage of impacted overburden groundwater and DNAPL into the MKS, dissolution of

' DNAPL within the MKS fractures in the vicinity of Pond 2, and downdip migration of
DNAPL within the Washingtonville Shale. A potential pathway may also exist between
the overburden and the MKS in the area of the Crane-Deming swamp, where the MKS

I may be directly in contact with overburden sediments.

It is considered that the revised Site Conceptual Model and associated data is adequate to support
ta»'

development of the Feasibility Study.

I 4.2 Recommendations

4.2.1 Residential Well Sampling Plan

I
The Site Conceptual Model and associated data suggests that there is little likelihood of

contamination of residential wells originating from the Site and this has been confirmed by the
f

absence of detected compounds in wells PZ-3B, PZ-4B, and PZ-5B, and previous residential well

sampling. However, because of the elapsed time since the most recent sampling event (1990),

ROC plans to conduct a round of residential well sampling at those residences along State Route

14 downgradient of the Site. ROC proposes that this sampling will be conducted in 1998. Wells

* to be sampled in this program (see Figure 19) include residential wells on the following

properties:

i
• 1222 Benton Road;

• 1210 Benton Road;

• 1202 Benton Road;

• 1201 Benton Road;
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• 1200 Benton Road; and,

• 1288 Benton Road, upgradient of the Site.

All wells will be sampled for TCL VOCs (CLP SOW 2/88), TCL SVOCs (CLP SOW 2/88),

Mirex, Photomirex and Kepone (Ruetgers-Nease Method). Sampling will be conducted using

procedures outlined in the Sampling and Analysis Plan included in the Approved Remedial

Investigation (RI) Work Plan (ROC, 1990). The existing site-specific "Health and Safety Plan"

included in the Approved RI Work Plan will apply to all work conducted pursuant to this

sampling event. All chemical analyses will be performed by Centre Analytical Laboratories of

State College, PA. Subject to satisfactory resolution of access issues, sampling is tentatively

scheduled to begin in the fall of 1997.

At this time, additional residential well sampling along Allen Road and Beechwood Road is not

deemed necessary. Existing RI wells D7, D8, G-UB, H-UB, and RI well clusters "D", "E", "F",

"J", and "K" are in the vicinity of these properties and provide adequate characterization of

groundwater quality. For Allen Road, three possible wells have been located, at 1390 Allen

Road, at 1453 Allen Road, and at 1456 Allen Road (the Dunlap Disposal Well). All of these

addresses are commercial facilities and are indicated to be on city water. In the area of

Beechwood Road (greater than 0.5 miles from the site and across the MFLBC), data

indicates that the residents on Beechwood Road are using city water, with only two

residential wells having been identified (see Residential Well Survey, Appendix I,

Volume 3, Final RI). These wells are screened in the Tionesta Sandstone, a deep

sandstone aquifer separated from the Middle Kittaning Sandstone Aquifer that underlies

the site by approximately 80 feet to 100 feet of intervening shale (see Plate 1, Volume

1A, Final RI). Additionally, as evidenced by the water level measurements at monitoring

well D-16 (a Tionesta Sandstone monitoring well near the MFLBC), artesian conditions

exist, indicating upward gradients from the Tionesta. There is therefore, strong evidence

that wells along Beechwood Road are not hydraulically downgradient from the site and

could not be influenced by the site. Therefore, ROC believes that the survey proposed

adequately meets the objective of a second round of residential well sampling at the site

and does not warrant expansion.
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4.2.2 Crane-Deming Seep

1 Since July 1994, ROC has reported to the Agencies the presence of a non-flowing seep adjacent

to the Crane-Deming Swamp. Observations have indicated that discharge of water at the surface

> has been intermittent and is primarily a reflection of a water table elevation approximately

coincident with the water elevation of the Crane-Deming Swamp itself. Three years of

I monitoring this seep indicates that the "system" is essentially static and water that does discharge

to the swamp area is impounded in this slight topographic depression, entering the Feeder Creek

I during times of high runoff. Analysis of two rounds of groundwater sampling has shown that the

near surface groundwater in the area has principally VOC contamination ranging from

approximately 2,000 ppb total VOCs to 25,000 ppb total VOCs. A single sample (of twelve

taken) has recorded mirex at 0.051 ppb.

»
Based on these findings, ROC proposed to continue monitoring this area while the Feasibility

Study is conducted. ROC believes that this area will be addressed as part of the Remedial Design
|

for the overall Site cleanup. However, at this time, several issues make implementing temporary

control measures difficult or unnecessary. To collect and treat shallow groundwater would
•WM'^^ involve installing leachate lines underneath the Conrail tracks to transfer water to the existing on-

site treatment plant. This would require substantial engineering effort since the railroad line is in

' continuous use and securing access would likely be complex. In terms of risk to human health

and the environment, previous Feeder Creek and MFLBC sampling (Final RI, ROC, 1996)

• results show no residual VOC or SVOC contamination beyond the area of the Crane-Deming

swamp. Seep piezometer data (Appendix K, within) showed only one mirex detect (at 51 ppt) in

m the twelve samples taken. Based on these findings, and the limited exposure to this isolated area,

there appears to be no imminent or substantial risk. As a result, it seems prudent to defer

addressing this issue until a Site-wide remedy is selected by the Agencies.
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SUMMARY OF BOREHOLE INFORMATION
NEASE SITE, SALEM, OHIO

Well'
Borehole

: ID
AUBA

A-S
B-S

B-1
B-2
B-3
B-4

B-5

B-6
B-7
B-B

B-9

B-10
C-S

CLBA

CUBA

CD-l-1
CD-l-2
CD-S-2
CD-U-1
CD-l-3

CD-S-1
D-1

0-2
D-3
D-4
D-5

D-6
D-7
D-8

D-9
D-10

D-11

D-12

D-13

D-14

0-15
D-16

D-1 7

DLBA

DVF3

D-S (DVF:;>

ELBA

Giound ,
Surface
Elevation

ft Milt -••
1194 10
1193.90

11915.20
1159.60

1169.50
1157.30
1174.10

1159.70

Top Of
Casing

Elavatlon
'••• ft~MSL

1196.31

1195.31

1198.23

1181.80
1173.10
1157 10

1159.70

1166.50
1 IBS. 60

1 I89 50

1-89.00

T46.20
1-49.50
1152.20
1151.40
1148 10

114950
119840
118060

1167.50
1179.70
1211.70

1189.10
1158.80
1 1 57 50

11S7.50

111)0.80

11112.60

11(10.40

11(12.30

1163.20

1161.60
1146.60

116070

1137.00

113700

1137.10

1146.30
EVF1 1146.80

EVF2 | 1147.00

1191.85

1191 79

1192.00

1200.28

118288
1169.58
1181 95

Depth to
gWstar;

4/24/37

23.15

'3.15

.J.30

£ .17

IE 27

S.45

2203
23 74

9 7 7
2064

1214.48 3330

118999
1158.72
1157.48

1159.10
116257

1184.47

1182.56

1184.97

1163.93

1164 12

1149.00

1161.33

1140.52
1140.23

1139.53

114884

1149.10

1149.47

21 54
3.07

1.70

U.*3

10 DO

23.08

22.03

2£.:r7

e.;.2

6.' 8
O.CO
4.17

-4.15

3 12

1 69
703

9 3 4

GW
Elevation

4/24/97

1168.16

1186.16

1189.93

118568

1175 52
1182.55

1178.25

1159 14
1159.81

1161.31
1184.18

116845

1155.65
1155.78

114467
1152.57

1161.39

1160.53

1155.20

1157.61

1157.64

1149.00

1157.16

1144.67

1137.11

1147.15
1142.07

1140.13

SCREEN
Top .

ft. BGS
44.00

7.00
8.50

11.50

110.00

4200
34.50

1000
500

27.50
17.00

5.00
4600

48.00
28.50

38.50
82.50

19.00

25.70
3200

66.60
93.60

56.00

47.00

105.00

11200

44.50
138.00

9.00

53.50

22.00

5.00

79.00
6.00

19.00

Bottom

: ft. BGS
58.50

21.00

20.50

21.50

120.00

5200
4600
15.00
1000
45.00
22.00
10.00
51.00

53.00
33.50
43.50
87.50

25.00
30.70
3700

71.60
101.00

61.00

52.00

110.00

142.00

54.50
163.00

14.00

59.00

27.00
15.00

89.00
11.00

29.00

Top

ft MSL
1150.10

118690
1187.70

1178.10

1079.50
1147.00

1111.70
113950

1147.20
1123.90
1131 10

1144.50
1152.40

1132.60
1139.00
1141.20
112920

24.00

1133 10
1125.50

1090 90
1067.20

1126.60

1133.40

1077.30

1051.20

1117.10
1008.80

1151.70

1083.50

1115.00
1132.10

1067.30
1140.80

1128.00

Bottom

ft MSL
1135.60

1172.90
1175.70

1168.10

1069.50
1137.00

1100.20
1134.50
1142.20
1106.40
1126.10

1139.50
1147.40

1127.60
1134.00
1136.20
1124.20

1164.10
1128.10
1120.50

1085.90
1059.80

1121.60

1128.40

1072.30

1021.20

1107.10

983.80

1146.70

1078.00

1110.00

1122.10

1057.30
1135.80

1118.00

Top of
Wastiln

Sh
ft. BGS
44.50

NP

NP
NP

NP
NP

NP

NP

NP
NP

NP
42.00

NP

NP

NP
NP

35.50

20.00
NP

29.00
19.00

21 50
NP

NP

44.50
NP

16.00

15.50

16.00

NP

NP
NP

NP

NP

NP
NP

NP

gtonvllle
alel '.V>.

ft. MSL
1149.60

NP
NP
NP
NP

NP
NP

NP
NP

NP

NP

1147.00
NP
NP

NP
NP

1162.90

1160.60
NP

11 SO 70
1192.70

1167.60
NP
NP

1113.00
NP

116660

1164.90

1166.30

NP

NP

NP

NP

NP

NP
NP
NP

To
Middle

• • • • - • • • c
ft.BGS

NP

NP
NP
NP
NP

NP
NP

NP
NP

NP

39.00
3900

NP

NP

NP

NP

NP
26.00

NP
NP
NP

NP

NP

NP

NP

25.60

26.80

26.70

NP

NP
NP

NP

NP

NP

NP

NP
NP

NP

p Of
< (Waning
oal

ft. MSL
NP

NP

NP
NP
NP

NP
NP

NP
NP
NP

1150.50

115000
NP
NP

NP
NP

NP

1154.60
NP
NP
NP

NP

NP

NP
NP

115700

1153.60

1155.60

NP

NP

NP

NP

NP

NP
NP

NP
NP

NP

; . TO
Washln

•'..•.••:Y'*Sh
ft. BGS

NP

NP
NP
NP
NP

NP
NP

NP

NP
NP

42.00
42.00

NP
NP

NP

NP

NP

28.00
NP
NP

NP

NP

NP

NP

NP

26.60

28.50

32.50

NP

NP

NP

NP

NP

NP
NP

NP
NP
NP

pof
gtonville
»to2 '•":•:

ft. MSL
NP

NP
NP
NP
NP
NP

NP

NP

NP
NP

114750

1147.00
NP
NP

NP

NP

NP

115260

NP
NP

NP

NP

NP

NP
NP

1156.00

1151.90

114980

NP

NP

NP

NP

NP

NP

NP

NP

NP
NP

To
Middle)

:-: Sand
ft. BGS
4550

7.50

17.00
31.00
28.50

17.50

28.50

23.00
16.50
18.00

44.50
44 50

43.50
1350

13.00
2000

44.50

37.00
26.00
33.50

66.00

23.70
29.00

55.00

93.00

38.00

42.50

37.00

8.50

9.50

NP

13.00

NP

NP

NP

NP
NP
NP

pof
<lttanlng.
stone

ft. MSL
1148.60

1152.10

1152.50
1126.30

1145.60
1142.20
1153.30

1134.10
1143.20
1148.50

1145.00

1144.50
1102.70
1136.00

1138.40
1128.10

1153.90

1143.60

1141.50
1146.20

1145.70

1135.10
1128.50

1102.50

1067.80

1144.60

1137.90

1145.30

1154.70

1152.10

NP
1147.70

NP

NP

NP

NP
NP
NP

Highest
i-p\o^-
ftBGS

11'
11'
ir

NONE

NONE
NONE
NONE

NONE
NONE
NONE

NONE
NONE

NONE
171

NONE

NONE
7.5'

NONE

NONE
NONE
NONE
NONE

NONE

NONE
NONE
NONE

NONE

NONE

NONE
NONE

NONE
NONE

NONE

NONE

NONE

NONE

NONE

NONE
NONE

39.5'

3'

3.0'

37'

NONE
31'

Fracture
„ Zones

ftBGS
46'-52'
NONE

NONE
NONE

NONE
NONE
NONE

NONE
NONE
NONE
NONE

NONE
NONE

NOME
42'-4c.5',
111'-114'

NONE
NONE
NONE
NONE

29'

NONE
NONE
NONE
NONE

NONE
NONE
73.5-1)8

NONE
NONE
29-35.5
67-71,
50-5(5

NONE

50-6;!

26.8-2(1.5

26.7-32.5,

37-65.5

75-81,
82-94,

126-128,

140-142

23

NONE
NONE
NONE
NONE
NONE

65-85.!.

NONE
NONE

Comments

I *

UNDERCLAY39.5'-42'

UNDERCLAY39.5'-42'

UNDERCLAY 44-44.5'

CHEMICAL ODOR

ORGANIC ODOR

CHANNEL IN MKS

ORGANIC ODOR

CHEMICAL ODOR
UNDERCLAY 28-32.5.
CHEMICAL ODOR

FRACTURE ZONE AT
1141

SHALE/COAL 36-37

BLACK LIMESTONE 85-

85.5
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SUMMARY OF BOREHOLE INFORMATION
NEASE SITE, SALEM, OHIO

Wall/
Borehole

ID
EVF3
EVF4

F'LBA
FVF3
FVF4
FVF6
CUBA
HP-01
HP -02
HF'-03
HP -04
HP-OS
H-S

HUBA
HVF1

HVF2

I-SHALE

LBA
-S
UBA

.LBA

,VF2

_VF3

JVF4

KLBA
K-S IKVF2)
K VIKVF4)

LLBA
LVF1

LVF2
P-IL

P-IU

P-i!L
P-1'U
p-:-
PZ3S
P2-3M
PZ-3B
PZ-4S
PZ-4M
PZ-tB
PZ-I3S
PZ-;;M
PZ-J.T
PZ-5-B
PZ-*B-U
PZ-6B-M

3rounci
Surface-

Elevation
ft MSL'

1146SO
1146.90

116070
1160.40
1161.10
1160BC
1156 7C
1174.60
' 174 10
1172.50
1173.60
1177 40

Top of
'Casing
Elavstlon
ft MSI.
114966
1148.52

1-63.48
116274
116346
1163. 1B
1158.97
1176 53
11 '6.42
11/3.87
1174.74
11(10.95

1169.70 11/2.14

I 170. 00
1 169.40

U'07.75

1^07.45
1208.05
1207 95

1 U4.30
11-13.30
(-.15.10
11.1540

V26.70
1135.70
11.33.00

11?!). 40
111: SI. 00
11«;.00
11<); 70
1192 70
1198.10
11&3.10
1161360
119700
1197.00
119?. 00
1191.50
1191.20
1191.30
1197.30
1197 :!0
11 97 .'JO

1197.iO
1172. CO
1171 10

117204
1172.42

1209 96

1210.01
121001
121C.16

114661
1143 80
1147 45
114781

1140.93
1137.41
1" 39. 135

1170.61
1171.83
1170.20
1135.35
1195.35
1200.83
1200.8*3
1189.83
I1&9.41I
1199.47
"199.04
•193.78
1193.71
119-4.56
1199.22
1199.27
1199.14
1199.25
1 1 74 .08
VI73.25

Depth to
Water

4/24/97
5.15

4.16

10.21
12.63
13.41
1053

3.40

DRY
DRY

4 03

16.52
1694

1586

43 57
1588

27.33

4.55

11.75
10.25
''.40

C O O
000
3.13

2201

8.72

17.84
32.45
38.13
42.80
30.15

NA
9.13

21.63
30.97

10.5

17.24
26.44

3.3
14.81
14.81
1643

15.54
14.71

GW
Elevation

4/24/97
1144.51
1144 36

1153.27
1150 11
115005
1152.65
115557

1168 11

115552
115548

1194 10

116644
1194 13
i182.83

- 142.06
113205
1137.20
1140.41

1 I40 99
1 137.41
I 36.55

1148.60
1163 11
1152.36
115290
115722
11:38.06
11V0.71

NA
1- ' J035
1177.84
116807
1183.28
1173.47
1163.12
1195.92
113.1.46
11IM.33
11 8',:. 82
11SE..54
116E.54

SCREEN
Top

ft.BGS
31.00
4S.OO

117 50

42.00
56.00
B1.50
3400
800
7.40
5.60

5.80
9.40

6.00

34.00
1600

3250

134 00
16.00
62.50

64 00
10.00
20.00
3600

54.50
5.00

30.00

86.00
1500

33.00
247.00
173.00
198.00
143.00
29.00
10.00
27.00
58.00

7.40

2260
55.00

780
23.20
43.00
60.00
32.00
51.00

Bottom

ft BGS
41.00
5000

127.50
5200
66.00
92.00
44.00
1040

9.80

8.00

8.20

11 80
11.00

4300
21.00

5250

144.00
2600
72.50

74 00
15.00
30.00
46.00

64.50
15.00
40.00

9600
20.00
43.00

252.00
178.00
203.00
148.00
100.00
20.00
37.00
63.00
12.40
27.60
60.00
17.80
33.20
48.00
65.00
37.00
56.00

Top,

ft MSL
1115.90
1101.90

1043.20
1118.40
1105.10
107930
1122.70
116660
116670
116690
1167.80
1168.00
1163.70

113600
115340

1175.25

1073.45
119205
1145.45

1080.30
1133 30
1125.10
110940

1082.20
1130.70
1106.00

1082.40
1154.00
1135.00
945.70

1019.70
1000.10
1055.10
1157.60
1187.00
1170.00
1139.00
1184.10
1168.60
1136.80
1189.50
1174.00
1154.30
1137.20
1140.00
1120.10

Bottom

ft MSL
1105.90
1096 90

1033.20
110840
1095 10
1068.80
111270
1164.20
1164.30
1164.50
1165.40
116560
1158.70

1127.00
114840

1155.25

106345
118205
1135.45

, 1070.30
1126 30

1115.10

1099.40

1072.20
1120.70
1096.00

1072.40
1149.00
1125.00
940.70

1014.70
995.10

1050.10
1086 60
1177.00
116000
1134.00
1179.10
1163.60
1131.80
1179.50
1164.00
1149.30
1132.20
1135.00
1115.10

Top of
Washln

' •"••"Sh,
ft.BGS

NP
NP

NP
NP
NP
NP
NP

NP

2550

2550
2550
25.50

NP
NP
NP
NP

NP
NP
NP

NP
NP
NP
7
7
7
9

7

46.00

46.00

42.40
42.40

32.60
32.60
32.60
8.70

8.70

gtonvllla
Jlo1

ft. MSL
NP
NP

NP
NP
NP
NP
NP

NP

000

1182.25

1181 95
118255
1182.45

NP
NP
NP
NP

NP
NP
NP

NP
NP
NP
7
7

7
7
7

1151.00

1151.00

1148.80
1149.40

1164.60
1164.70
1164.60
1163.30
1162.40

To
Middle }
v ' C
ftBGS

NP
NP

NP
NP
NP
NP
NP

NP

52.00

52.00

NP
NP
NP
NP

NP
NP
NP

NP
NP
NP
7

7

7

7
7

NP
NP
NP
NP

pof
Ottanlng
381

ft. MSL
NP
NP

NP
NP
NP
NP
NP

NP

115545

115595

NP
NP
NP
NP

NP
NP
NP

NP
NP
NP
7
7

7
7

7

NP
NP
NP
NP

TO
Washln

Sh,
ft.BGS

NP
NP

NP
NP
NP
NP
NP

NP

54.00

54.00

NP
NP
NP
NP

NP
NP
NP

NP
NP
NP
9

7

7

7

7

NP
NP
NP
NP

pof
gtonville
il»2

ft. MSL
NP
NP

NP
NP
NP
NP
NP

NP

115345

115395

NP
NP
NP
NP

NP
NP
NP

NP
NP
NP
9

7

9

?

9

NP
NP
NP
NP

To
Middle*

Sand
ft.BGS

NP
NP

NP
NP
NP
NP

31 00

27 00

60 00

6000

NP
NP
NP
NP

NP
NP
NP

NP
NP
NP
9

7
7
7
7

50.00
50.00
22.00
22.00

o of
Uttanlng
slone ;.

ft. MSL
NP
NP

NP
NP
NP
NP

1125 70

114300

0.00

1147.45

1147.95

NP
NP
NP

r~ NP

NP
NP
NP

NP
NP
NP I

1147.30
1147.20
1150.00
1149.10

Highest
PID-

"ft. BGS
NONE

37'

13'
13'
27'
13'
3'

NA
NA
NA
NA
NA
13'

NONE
NONE

NONE

208'

NONE
NONE

56.5'
NONE
NONE
NONE

51'
NONE
NONE

NONE
NONE
NONE

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Fracture
Zones

ft. BGS
NONE
NONE
975.

101.5, 112
121

NONE
NONE
NONE
NONE

NA
NA
NA
NA
NA

NONE
34-34.6,

42.7-42.9
NONE

31-33,
36-38

135-136
NONE
31-33
62-64,
71-73
NONE
NONE
NONE

43-45.5,
53-54.5.
58.5-59
NONE
NONE

67.5-71.5.
B6-86.5,

94.5-95.5
NOME
NONE

NA
NA
NA
NA
NA

15.00
15.00
15.00

NONE
NONE
NONE
33.00
33.00
33.00
33.00
25.00
25.00

Comments

3ILTSTONE 128.5-130,
LIMESTONE VEINS IN
liHALE

COAL LAYERS 40-46

SSJSHALE/COAL BELOW
203.5

COAL 52'-52.6'

UNDERCLAY 45.5-46

UNOERCLAY 45.5-46

UNCERCLAY 72-81

DECOMMISSIONED

Dnapl bh.xls Colder Associates page 2 of 3



Aucjust 19, 9i3-6154

SUMMARY OF BOREHOLE INFORMATION
NEASE SITE, SALEM, OHIO

Well/
Borehole

ID
PZ-6B-L
PZ-7

RW-1

S-1
S-2

S-3
S-4
S-5
5-6
3-7

3-8

S-9
S-10

S-11

S-12

S-13
S-U
S-15

S-16

S-17

S-18
S-19
SP-1
SP-2
SP-3

Ground
.Surface
Elevation

Ft MSL
1170.10
119090

1182.EO
1172.M
1167.70
1167. ,'JO
1179. .(0
1205:50
1188.70
1181.30

Top of
Casing

Elevation
ft MSL
1172.34
1192.54

1184.55
1175.59

1170.06
1169.31
1181.18

•206.51
1191.09
1183.34

1190.30, 1192.12
1198.90
1201 20

119640

1180.20
1166.70
1158.80
1157.30

11 5V. 30
115:'.40
1184.90
1151.80
116f.10
116».10
1163.90

SP-4 1163.80
SP-5

SP-6
T-1

T-2

PZ-1
PZ-2
EW-5
EW-4

1163.30
11E2.60
11E9.10

11(13.70
11(15.80
111)6.40
1134.30
1 1 35.50

1200.76
1202.89
1197.96

1182.05
1168.94
1158.70
1156.07

1159.28
1157.14
1187.05
1154.18
1167.95
1167.69
1167.88
1168.08
T167.68
1166.24
1190.60

1185.93
1188.72
1189.44
1187.41
1168.41

Depth to
Water •

.412*197
13.82

6.8

24.23
15.10

7.66

4. 64
4.1C1

12.83
4.98

GW
Elevation

4f24«7

1158.52
1185.74

1160.32
1160.49

1162.40
1164.67
1177.05
119368
1186 11

451 1178.63
5.11 118701

13.35[ 1187.40
8.41

6.13

3.46

4 E'Z
Z.K
3.1-

12.44

1.5:!
7.20

0.03
4.81

4.57
4 5 2

4 6 1
4.16

4.E6

11.:!2
1£p.ii3

1194.48
1191 83

1178.59
1164.02
1155.77
1153.96

1146.84

1155.62
1179.85
1154.18
1163.14
1163.12
1163 38
1163.47
1 (63.32

1161.68

1177.50
1169.81

SCREEN

Top

ft BGS
57.00
10.00

30.00
27.00

8.00
14.50

12.00

8.00
8.50
4.50

8.00

18.00
16.00
11.00

7.80
4.50

9.10
17.60

26.60
23.80
13.00
29.00

1.20
1.30
1.00

1.30
1.20

0.90
8.50

25.00
12.50
12.50
11.00
10.00

Bottom

ft. BGS
62.00
15.00

83.00
37.00
13.00
19.50
17.00
1300

13.50
9.50

13.00
23.00
21.00
16.00

12.80
9.50

14.10
22.60

31.60
28.80
18.00
34.00

2.70
2.80

3.50

3.30

3.20

2.40

18.50

75.00
17.50
17.50
16.00
15.00

Top .

ft MSL
1113.10
1180.90

115260
114590
115970

1153.00,
1167.40
1197.60
1180.20
1176.80
1182.30
1180.90
118520
1185.40

117240
1162.20
1149.70
1139.70

1130.70
1133.60
1171.90
1122.80
1162.90
1162.60
1162.90
1162.50
1162.10
1161.70
1180.60

1158.70
1173.30
1173.90
1173.80
1175.50

Bottom

ft MSL
1108.10
1175.90

1099.60
1135.90
1154.70

1148.00
1162.40
1192.60
1175.20
1171.80
1177.30
1175.90
1180.20
1180.40

116740
1157.20
1144.70
1134.70

1125.70
1128.60
1166.90
1117.80
1161.40
1161.30
1160.40
1160.50
1160.10
1160.20
1170.60

1108.70
1168.30
1168.90
1168.80
1170.50

Top of
Washln

Sh
ft. BGS

8.70
38.00

12.00

13.00

1200

20.50

6 50

NP
17.00
NP
2.70
2.80
3.50

3.30
3.20

2.40

19.50
19.00
20.00
20.00
20.00

gtonvllle
slol

ft. MSL
1161.40
1152.90

117060

1154.70

119360

1180.70

1160 20

NP
1167.90

NP
1161.40
1161.30
1160.40
1160.50
1160.10
1160.20

1164.20
1166.80
1166.40
1164.80
1165.50

Top of
Middle Kittening
: Coal

ft. BGS ft. MSL
NP

28.00

NP

NP

2950

NP

1154.60

NP

NP

1154.20

Top of
Washlngtonvllle

SnaloZ
ft. BGS ft. MSL

NP

2900

NP

NP

31.00

NP

115360

NP

NP

1152.70

To
Middle t

Sand
ft. BGS
22.00

34.00

29.40

35.00

35.50

pof
(rttanlng
stone

ft. MSL
1148.10

1148.50

1126.00

1116.80

1148.20

Highest
PID

ft. BGS
NA
NA

28.5'

NR

NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE

NA
NA
NA
NA
NA

NA
NONE

NONE
NONE
NONE
NONE
NONE

Fracture

Zones

ftBGS
25.00
NONE

28-28, 56.
78-83

Comments

UNDERCLAY 29-31
NONE

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

NONE:
NONE
NONE
NONE
NONE

ORGANIC ODOR
ORGANIC ODOR

SWEET CHEMICAL
ODOR

SWEET CHEMICAL
ODOR

DECOMMISSIONED

DECOMMISSIONED

NP ]NOT PRESENT

NR ],MOT REACHED

JIA_ JNOT AVAILABLE

NONE NO HIGHEST PID READING

? Due to the nature of the 1962 boring logs for these wells, exact elevations can not be obtained

Dnapl-b'i.xls Colder Associates page 3 of 3



August 1998 933-6154

TABLE 2
SUMMARY OF VOC/SVOC CONCENTRATIONS

ROUND 3, 1996 SEEP INVESTIGATION, AND EP/DNAPL INVESTIGATION
NEASE SITE, SALEM, OHIO

We!! Total VOCs Total Serni-VOCs

Shallow Wells:
PZ-3M
PZ-3S
PZ-4M
PZ-4S
PZ-5M
PZ-5S
PZ-7
HP-4
SP-0
SP-1
SP-2
SP-3
SP-4
SP-5
A-S
B-S
C-S
H-S
H-VF1
I-S
S-2
S-3
S-6
S-8
S-9
S-10
S-11
S-12
S-13
S-14
S-15
T-1

2
24,618

0
0
0
2

10,123
157,934

2,250
3,888

17,230
5,022
9,684

25,259
1,325

20,328
7
4
0
0

18
0

26,880
6,139

0
0

25
64,254
21,939

4
12

28,257

0
9,224

0
0

74*
0

943
58,140

100
210

1,050
530

1,508
1,479

0
9,500
400*
570*

5*
0

19
0

22,000
1,900

0
0
0

100,000
NS
NS

0
6,100

We!! Total VOCs Total Semi-VOCs

Deep Wells:
PZ-3B
PZ-4B
PZ-5B
PZ-6-BL
PZ-6-BM
PZ-6-BU
A-UB
C-UB
D-1
D-2
D-3
D-5
D-6
D-7
D-8
D-11
D-12
D-15
D-17
G-UB
H-UB
I-UB
S-16
S-17
S-19

0
0
0

8,304
860

289,704
160

0
1

59
313

2
9,599
1,218
5,358

22,131
58,535

7,043
1,300
5,572

0
0

307
4,590
3,713

0
2
0

163
0

12,334
0

63*
560*

91
37
5*

700
160

1,300
510

26,000
1,100

270
310
38*
15*

0
680
NS

* Indicates possible laboratory contamination.

page 1 of 1



Augu 398 J3-6154

TABLE 3

SOLUBILITY/CONCENTRATION COMPARISON

TETRACHLOROETHENE

NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY1

200,000

10% OF
SOLUBILITY

20,000

1%OF
SOLUBILITY

2,000

SA

ROUND 1
ND

5.300J
23,000
9,900

27,000

66,000
NA
NA
NA

77,000

VIPLING RESUI

ROUND 2
12,000
5,600

32,000
17,000
38,000

100,000
NA
NA
NA

92,000

-TS
1995/1996

SAMPLING'

ND
13,000

NA
12,000
35,000

110,000
3,200

59,000
170,000

68,000

MONITORING
WELL

S6
S12
S18
D11
D12

T2
PZ-7
HP-4

PZ-6B-U

RW1

FORMATION
Overburden "Sand 1"
Overburden "Sand 2"
Overburden "Sand 2"

Middle Kittanning Sandstone
Middle Kittanning Sandstone

Middle Kittaning Coal/
Middle Kittanning Sandstone

Overburden "Sand 1"
Overburden "Sand 1"

Middle Kittanning Sandstone
Washingtonville Shale/

Middle Kittanning Sandstone

HQIES:

J-Exceeds 1% of Solubility

]-Exceed:5 10% of Solubility

- All units £,re in ug/l.

- ND = Not Detected

- NA = Net Available
1 From "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.
2 1995/1993 Sampling includes Round 3 Sampling Event, Seep Investigation, and Eastern Plume/DNAPL Investigation

Tetrachlo'oether e/Solubil.xIs Colder Associates Page 1 of 7



Am 1993 J33-6154

TABLE 3
SOLUBILITY/CONCENTRATION COMPARISON

1,1,2,2-TETRACHLOROETHANE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY1

2,90D,000

10% OF
SOLUBILITY

290,000

1%OF
SOLUBILITY

29,000

SA

ROUND 1
46,000

VIPLINGRESUI

ROUND 2
60,000

_TS
1996

SAMPLING2

NA

MONITORING
WELL

S18

FORMATION
Overburden "Sand 2"

|-E:xceeds 1 % of Solubility

- All units are in ug'l.

- NA = Not Available
1 F:rom "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.
2 1995/1 £96 Sampling includes Round 3 Sampling Event, Seep Investigation, and Eastern Plume/DNAPL Investigation

1,1,2,2-t<;::rachloroethane/Solubil.xls Colder Associates Page 2 of 7



AIR 1998 ^33-6154

TABLE 3

SOLUBILITY/CONCENTRATION COMPARISON

1,2-DICHLOROBENZENE

NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY1

100,000

10% OF
SOLUBILITY

10,000

1%OF
SOLUBILITY

1,000

SA

ROUND 1
670J
3,500

4,900J
950
NA
NA
NA
NA
R

950
31, 000 J

900
NA

12,000

14,000

MPLING RESU

ROUND 2
1.500J

670
2,700
630
NA
NA
NA
NA

36,000
660

28,000
940
NA

8,000

16,000

_TS
1996

SAMPLING2

22,000
9,500
6,100
1,900
9,100

42,000
1,500
1,400
NA

1,300
26,000
1,100
12,000

5,800

10,000

MONITORING
WELL

S6
B-S
T1
S8

PZ-3S
HP-4
SP-4
SP-5
S18
D8

D12
D15

PZ-6B-U

T2

RW1

FORMATION
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 2"

Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone
Middle Kittanning Sandstone

Middle Kittaning Coal'
Middle Kittanning Sandstone

Washingtonville Shale/
Middle Kittanning Sandstone

NQIES:

-Exceeds 1% of Solubility

-Exceeds 10% of Solubility

- All unit.3 are in ug/l.

- NA = Net Available

- R = Unreliable Result - Analyte may or may not be present in the sample.
1 From "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.
21995/1996 Sampling includes Round 3 Sampling Event, Seep Investigation, and Eastern Plume/DNAPL Investigation

1,2-dichlorobenzene/Solubil.xls Colder Associates Page 3 of 7



AUL, .1993 933-6154

TABLE 3
SOLUBILITY/CONCENTRATION COMPARISON

TRICHLOROETHENE
NEASE SITE, SALEM, OHIO

AQUEOUS
SOLUBILITY1

1,100,000

10% OF

SOLUBILITY

110,000

1%OF

SOLUBILITY

11,000

SA

ROUND 1

NA
19,000

17,000

VIPLING RESUI

ROUND 2

NA
20,000

19,000

_TS
1996

SAMPLING2

32,000
NA

29,000

MONITORING

WELL
HP-4
S18

T2

FORMATION
Overburden "Sand 1"
Overburden "Sand 2"
Middle Kittaning Coal/

Middle Kittanning Sandstone

j-Exceeds 1% of Solubility

NCCCESi - All unii.j are in ug/l.

- NA = Not Available
1 From "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.
2 1995/1996 Sampling includes Round 3 Sampling Event, Seep Investigation, and Eastern Plume/DNAPL Investigation

Trichlorcethylene/Solubil.xls Golden Associates Page 4 of 7



Augu~. i998 ,J3-6154

TABLE 3

SOLUBILITY/CONCENTRATION COMPARISON

TOTAL-1,2-DICHLOROETHENE

NEASE SITE, SALEM, OHIO

AQUEOUS;
SOLUBILITY1'2

6,300,000

10% OF
SOLUBILITY

630,000

1%OF
SOLUBILITY

63,000

SA

ROUND 1
64,000
8,400
15,400

NA
NA
NA

1,600
8,000

VIPLING RESUl

ROUND 2
19,000
11,000
12,000

NA
NA
NA
460

5,800

_TS
1996

SAMPLING3

3,880
2,539

21,935
38,000
8,400
15,000
10,323
5,018

MONITORING
WELL

S6
B-S
T1

HP-4
SP-2
SP-5
S13

G-UB

FORMATION
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 1"
Overburden "Sand 2"

Middle Kittanning Sandstone

-Exceeds 1% Solubility

NQJJrIS; - All units Eire in ug/l.

- NA = Not Available
1 From "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.
2 Solubility for Trans-1,2-dichloroethene is used
31995/1996 Sampling includes Round 3 Sampling Event, Seep Investigation, and Eastern Plume/DNAPL Investigation

t-1,2-dichloroeth3ne7Solubil.xls Colder Associates Page 5 of 7



Augi... 1998 ,33-6154

TABLE 3

SOLUBILITY/CONCENTRATION COMPARISON
BENZENE

NEASE SITE, SALEM, OHIO

AQUIEOUS
SQLUEJILITY1

1,780,000

10% OF
SOLUBILITY

178000

1%OF
SOLUBILITY

17,800

SA

ROUND 1
NA

30,000 J
45,000

VIPLING RESUL

ROUND 2
NA

22,000
45,000

-TS
1996

SAMPLING2

20,000
17,000

NA

MONITORING
WELL
SP-2
S12
S18

FORMATION
Overburden "Sand 2"
Overburden "Sand 2"
Overburden "Sand 2"

-Exceeds 1% of Solubility

NQTESi - All units are in ug/l.

- NA = Not Available

' F'rom "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.
- 1995/1936 Sampling includes Round 3 Sampling Event, Seep Investigation, and Eastern Plume/DNAPL Investigation

Page 6 of 7
Benzenel3olubil.xls Colder Associates



AUQL... 199E .33-6154

TABLE 3

SOLUBILITY/CONCENTRATION COMPARISON

TOLUENE

NEASE SITE, SALEM, OHIO

AQUIiOUS
SOLUEJILITY1

535,000

10<% OF
SOLUI3ILITY

53,oOO

1%OF
SOLUBILITY

5,350

SA

ROUND 1
7,200

MPLING RESUI

ROUND 2
7,500

_TS
1996

SAMPLING2

NA

MONITORING
WELL

S18
FORMATION

Overburden "Sand 2"

J-Exceeds 1% of Solubility

- All units are in ug/l.

- NA = Not Available
1 From "Aquatic Fate Process Data for Organic Priority Pollutants", Final Report 1982 USEPA, Washington D.C. EPA 440/4-81-014.
2 1995/1996 Sampling includes Round 3 Sampling Event, Seep Investigation, and Eastern Plume/DNAPL Investigation

Toluene/Solubil.x s Colder Associates Page 7 of 7



Au 1998 LE4a
POND 2 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

943-6154

Feet

Below
Surface

0-3

3-Ci

Compound
Benzene
Chlorobenzene
1 ,2-Dichloroethanei
DCE
1,1,2,2-PCA
PCE
TOE
Toluene
1,2-DCB
DPS
Methoxyclor
Mi rex

Soil Boring Numbers
SB-17
[ug/kg]

4,900
8,300

980

6,700
51,000

2,200
7,500

840,000
370,000

1,500
389

SB-18
[ug/kg]

13
23

5

130
670
830

3.28

SB-19
[ug/kg]

6,600
9,400

14,000
33,000

7,500
17,000

140,000
720,000

19,400

SB-20
[ug/kg]

33,000
39,000

120,000
270,000

33,000
96,000

640,000
750,000
43,000

223,000

SB-21
[ug/kg]

630
99

190

1,100
2,900

450
250

21,100
297,000

Frequency
of Detection

4/5
4/5
1/5
0/5
5/5
5/5
5/5
4/5
4/5
4/5
4/5
5/5

Concentration
Range
[ug/kg]

0-33,000
0-39,000

0-190
0

13- 120,000
23-270,000

5-33,000
0-96,000

0 - 840,000
0-720,000

0 - 43,000
3-297,000

Mean
[ug/kg]

9,026
11,360

234
0

28,363
71,385

8,631
24,150

324,026
368,134

13,286
107,958

SUM OF MEEAN CONCENTRATIONS 966,552
Bonz.ene
Chlo'obenzene
1,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Vlethoxyclor
VI i rex

6,000
10,000

67,000
110,000

2,400
12,000

280,000
100,000

9,200
297

8
30

3
1

71
640

269

2,500
3,200

11,000
31,000

2,500
5,700

550,000
690,000

19,000
54,800

11,000
15,000

60,000
130,000

13,000
32,000

430,000
2,600,000

26,400
938,000

830,000
300,000
47,000

120,000
1,600,000

47,000
210,000

20,400
249,000

4/5
4/5
1/5
0/5
5/5
5/5
5/5
5/5
4/5
4/5
4/5
5/5

0-830,000
0 - 300,000

0-47,000
0

8-120,000
30- 1,600,000

3-47,000
1 -210,000
0 - 550,000

0-2,600,000
0 - 26,400

269-938,000

169,900
65,6^.0

9,400
0

51,602
374,206

12,981
51,940

252,014
678,128

15,000
248,473

SUM OF MEAN CONCENTRATIONS 1 ,929,284

Total
Mass

[kg]

6312

12,600

[Ib]

13,919

27,783

Pondsum.xls Golder Associates Page 1 of 3



Augi 98 T. £4a
POND 2 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

,43-6154

Feel:
Below

Surface
6-9

9-12

Compound
Benzene
Cilorobenzene
1,2-DCA
DCEE

Soil Boring Numbers
SB-17
[ug/kg]

1,1,2,2-PCA
PCE
TOE!
Toluene
1,2-DCB
DPS
Methoxyclor
Mi rex

SB-18
[ug/kg]

1,300

2,500

7,500
5,800
3,500
5,380

SB-19
[ug/kg]

9,000
4,700

970

14,000
67,000
17,000
23,000

350,000
340,000
41,000

210,000

SB-20
[ug/kg]

230,000
95,000
14,000

400,000
1,300,000

96,000
8,900

3,000,000
7,200,000

22,900
776,000

SB-21
[ug/kg]

24,000
5,800

52,000
140,000
68,000
71,000

9,810

Frequency
of Detection

3/5
4/5
2/5
0/5
3/5
4/5
3/5
3/5
3/5
3/5
3/5
4/5

Concentration
Range
[ug/kg]

0-230,000
0-95,000
0- 14,000

0
0-400,000

0- 1,300,000
0 - 96,000
0-89,000

0-3,000,000
0-7,200,000

0-41,000
0 - 770,000

Mean
[ug/kg]

52,600
21,360

2,994
0

93,200
301,900

36,200
20,580

671,500
1,509,160

13,480
200,238

SUM OF MEAN CONCENTRATIONS 2,923,212
Be'.nzene
Chlorobenzene
1 ,:'.-DCA
DCE
1,",2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DF'S
Methoxyclor
Vlirex

25,000
17,000
21,000

16,000
110,000

3,500
18,000

800,000
200,000
280,000

21,400

1,700
14,000

1,700
22,000

1,100
290

560,000
150,000
24,000

6,550

41,000
51,000

55,000
430,000

23,000
2,700,000
1,300,000

34,000
263,000

300,000
150,000
38,000

660,000
1,600,000

120,000
150,000

2,400,000
1,100,000

46,400
290,000

2,300

3,000

960
6,100

490
250

16,000
28,000

3,550

5/5
4/5
3/5
0/5
5/5
5/5
4/5
5/5
5/5
5/5
4/5
5/5

1,700-300,000
0- 150,000

0-38,000
0

960 - 660,000
6,100 - 1,600,000

0- 120,000
250- 150,000

16,000-2,700,000
28,000- 1,300,000

0-280,000
3,550-290,000

Total
Mass

[kg]

19,091
74,000
46,400
12,400

0
146,732
433,620

25,018
38,308

1,295,200
555,600

76,880
116,900

SUM OF MEAN CONCENTRATIONS 2,821,058 18,424

[Ib]

42,096

40,625

Fondsum.xls Colder Associates Page 2 of 3



Aug- )98 T E4a
POND 2 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

J43-6154

Feet
Below

Surfacsj
12-15

15-20

Soil Boring Numbers
SB-17

Compound [ug/kg]
Benzene
Chlorobenzene
1,2-DCA
DOE
1,1,2,2-PCA
PCE
TCE
Toluene
U'.-OCB
DPS
Methoxyclor
Mirex

12,000
8,900
9,400

16,000
37,000

6,100
8,300

700,000
120,000
250,000

12,700

SB-18
[ug/kg]

250
280

250

130,000
10,000

580
1,530

SB-19
[ug/kg]

67,000
27,000
19,000

160,000
1,100,000

55,000
20,000

2,600,000
720,000

83,000
291,000

SB-20
[ug/kg]

340,000
140,000
90,000

2,000,000
6,800,000

570,000
140,000
550,000
350,000

26,200
194,000

SB-21
[ug/kg]

1,800
940

1,200

3,700
29,000

9,000
630

45,000
30,000

2,990
3,870

Frequency
of Detection

5/5
5/5
4/5
0/5
4/5
4/5
5/5
4/5
5/5
5/5
5/5
5/5

Concentration
Range
[ug/kg]
250-340,000
280- 140,000

0-90,000
0

0 - 2,000,000
0-6,800,000

250-570,000
0- 140,000

45,000 - 2,600,000
10,000-720,000

580-250,000
1,530-291,000

Mean
[ug/kg]

84,210
35,424
23,920

0

Total
Mass

[kg]

435,940
1,593,200

128,070
33,786

805,000
246,000

72,554
100,620

SUM OF MEAN CONCENTRATIONS 3,558,724
Benzene
Chlorobenzene
1 ,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Me:hoxyclor
Mirex

7
5

36

50
84

2
8,100
8,900
9,200
3,030

500,000

1,700,000
16,000,000

510,000
170,000

3,000,000
1,400,000

270,000
133,000

4,700,000
110,000

7,200,000
38,000,000

2,200,000
550,000
260,000
420,000

20,500
554,000

57,000
28,000

360,000
1,500,000

120,000
27,000

130,000
110,000

14,200
169,000

4/5
3/5
1/5
0/5
3/5
4/5
4/5
4/5
4/5
4/5
4/5
4/5

0-4,700,000
0- 110,000

0-36
0

0-7,200,000
0 - 38,000,000

0-2,200,000
0-550,000

0-3,000,000
0- 1,400,000

0 - 270,000
0 - 554,000

1,051,401
27,601

7
0

1,852,000
11,100,010

566,017
149,400
679,620
387,780

62,780
171,806

SUM OF MEAN CONCENTRATIONS 16,048,423
TOTAL

23,241

174,683
254,351

[Ib]

51,247

385,175
560,844

Noti:: Samples taken dur ing 1990 Remedial Investigation (RJ) activities

Pcndsum.xls Colder Associates Page 3 of 3



-, 1998 d43-6154
POND 3 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

Feet
Below

Surface
0-3

3-7

Compound
Benzene
Chlorobenzene
1,2-Dichloroethane
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Methoxyclor
Mi rex

Soil Boring Numbers
SB-26
[ug/kg]

4
4

960

4,150

SB-27
[ug/kg]

16
35

210

2,120

SB-28
[ug/kg]

26

30

4
310

26

98
400

4,050

Frequency
of Detection

1/3
0/3
1/3
0/3
1/3
3/3
3/3
0/3
0/3
3/3
1/3
3/3

Concentration
Range
[ug/kg]

0 - 2 6
0

0 - 3 0
0

0-4
4-310

4 - 3 5
0
0

98 - 960
0 - 4 0 0

2,120-4,150

Mean
[ug/kg]

9
0

10
0
1

110
22

0
0

423
133

3,440
SUM OF MEAN CONCENTRATIONS 4,148
Benzene
Chlorobenzene
1 ,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1 ,2-DCB
DPS
Methoxyckr
Mi rex

10

24

1,300

1

580
13

680

26
280
520

10

12,000
61

8

70

89

11

3/3
1/3
3/3
0/3
1/3
1/3
1/3
1/3
0/3
2/3
1/3
3/3

10-580
0- 13

24 - 680
0

0 - 2 6
0-280
0-520

0 - 1 0
0

0- 12,000
0 - 6 1
1 - 11

220
4

264
0
9

93
173

3
0

4,433
20

7
SUM OF MEAN CONCENTRATIONS 5,228

Total
Mass

[kg]

95

159

JM

209

351

Tbl-4b.xls Colder Associates Page 1 of 2



Augik 98 TA. - 4b
POND 3 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

rd-6154

Fee:
Below

Surface
7-10

•I CMC;

Compound
Benzene
Chlorobenzene
1 ,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Methoxyclor
Mirex

Soil Boring Numbers
SB-26
[ug/kg]

770

520

11
32

1,300

1

SB-27
tug/kg]

1,100
250
730

12,000
2,900

110

1

SB-28
[ug/kg]

160

180

1

160

5

Frequency
of Detection

3/3
1/3
3/3
0/3
1/3
2/3
3/3
1/3
0/3
1/3
0/3
3/3

Concentration
Range
[ug/kg]

160- 1,100
0 - 2 5 0

180-730
0

0 - 1
0- 12,000
32-2,900

0 - 1 1 0
0

0- 1,300
0

1 -5

Mean
[ug/kg]

677
83

477
0
0

4,004
1,031

37
0

433
0
3

SUM OF MEAN CONCENTRATIONS 6,744
Benzene
Chlorobenzere
1 ,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Methoxyclor
Mirex

3

3
10

15
16
2

1
36
4

1/3
0/3
1/3
1/3
0/3
1/3
1/3
1/3
0/3
0/3
1/3
2/3

0 - 3
0

0 - 3
0- 10

0
0- 15
0- 16
0 - 2

0
0

0 - 3 6
0 - 4

1
0
1
3
0
5
5
1
0
0

12
2

SUM OF MEAN CONCENTRATIONS 30
TOTAL

Total
Mass

[kg]

154

1
409

[Ib]

340

2
902

Note: Samples; taken during 1990 Remedial Investigation (RI) activities

icl-4b.xls Colder Associates Page 2 of 2



Aug ,998 1. _E4c
POND 4 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

,43-6154

feet
Below

Surface
0-3

3-6

Compound
Benzene
Chlorcbenzene
1,2-Diohloroethane
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Methoxyclor
Mi rex

Soil Boring Numbers
SB-29
[ug/kg]

98

417

SB-30
[ug/kg]

2

2

49

Frequency
of Detection

1/2
0/2
0/2
0/2
0/2
0/2
1/2
0/2
0/2
2/2
0/2
1/2

Concentration
Range
fug/kg]

0-2
0
0
0
0
0

0 - 2
0
0

49 -98
0

0 - 4 1 7

Mean
[ug/kg]

1
0
0
0
0
0
1
0
0

74
0

209
SUM OF MEAN CONCENTRATIONS 284
Benzene
Chlorobenzene
1,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Methoxyclor
Mi rex

88

21

53
35

1700

348

200

170
3100

2/2
0/2
0/2
0/2
1/2
0/2
1/2
1/2
1/2
2/2
0/2
1/2

88 - 200
0
0
0

0 - 2 1
0

0 - 5 3
0 - 3 5

0- 170
1,700-3,100

0
0-348

144
0
0
0

11
0

27
18
85

2,400
0

174
SUM OF MEAN CONCENTRATIONS 2,858

Total
Mass

[kg]

2

24

[Ib]

5

53

Tbl-4c.xls Golder Associates Pace 1 of 3



Aug 998 T. .E 4c
POND 4 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

,43-6154

Feet
Below

Surface
6-9

9-12

Compound
E3enzene
Chlorcbenzene
1 ,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluerie
1,2-DGB
DPS
Methoxyclor
Mi rex

Soil Boring Numbers
SB-29
[ug/kg]

270

1700
27000

SB-30
[ug/kg]

1800
130

72

18000

Frequency
of Detection

2/2
1/2
0/2
0/2
0/2
0/2
0/2
1/2
1/2
2/2
0/2
0/2

Concentration
Range
[ug/kg]

270-1,800
0- 130

0
0
0
0
0

0 - 7 2
0-1,700

18,0000-27,000
0
0

Mean
[ug/kg]

1,035
65
0
0
0
0
0

36
850

22,500
0
0

SUM OF MEAN CONCENTRATIONS 24,486
[Benzene
Chlorobenzene
1,2-DCA
[)CE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Methoxyclor
Mirex

73

7400
12000

33.6

1/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
1/2
1/2
0/2
1/2

0 - 7 3
0
0
0
0
0
0
0

0 - 7,400
0- 12,000

0
0-33 .6

37
0
0
0
0
0
0
0

3,700
6,000

0
17

SUM OF MEAN CONCENTRATIONS 9,753

Total
Mass;

[kg]

206

82

[Ib]

454

181

Tbl-4c.xls Golder Associates Page 2 of 3



Augi ,998 T,. -E4c
POND 4 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

:/43-6154

Feet
Below

Surface
12-15

15-20

Compound
Benzene
Chlorobenzene
1,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Methoxyclor
Mirex

Soil Boring Numbers
SB-29
[ug/kg]

SB-30

[ug/kg]
260

140
1900
260

37
200

5.09

Frequency
of Detection

1/2
0/2
0/2
0/2
1/2
1/2
1/2
1/2
1/2
0/2
0/2
1/2

Concentration
Range
[ug/kg]

0 -260
0
0
0

0- 140
0- 1,900

0-260
0-37

0-200
0
0

0-5 .09

Mean
[ug/kg]

130
0
0
0

70
950
130
19

100
0
0
3

SUM OF MEAN CONCENTRATIONS 1 ,401
[Benzene
Chlorobenzene
1 ,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1.2-DC3
DPS
Methoxyclor
Mirex

190
210

0/2
0/2
0/2
0/2
0/2
0/2
0/2
0/2
1/2
1/2
0/2
0/2

0
0
0
0
0
0
0
0

0-210
0- 190

0
0

0
0
0
0
0
0
0
0

105
95
0
0

SUM OF MEAN CONCENTRATIONS 200
TOTAL

Total
Mass

[kg]

12

3
329

[Ib]

26

6
725

Note: Samples taken during 1990 Remedial Investigation (RJ) activities

"bl-4c.xls Colder Associates PageS of 3



Auc 1996 J43-6154

POND 7 AREA Rl SOIL BORING CHEMISTRY
NEASE SITE, SALEM, OHIO

Feet
Below

Surface
0-3

3-6

Compound
Benzene
Chlorobenzene
1,2-Dichloroethane
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1 2-DCB
DPS
Methoxyclor
Mirex

Soil Boring Numbers
SB -22
[ug/kg]

2

389

SB-23
[ug/kg]

8850

SB-24
[ug/kg]

15
12

1800
22000

5380

SB-25
[ug/kg]

6
30

130
4900

759

Frequency
of Detection

0/4
0/4
0/4
0/4
0/4
4/4
4/4
0/4
0/4
2/4
2/4
4/4

Concentration
Range
[ug/kg]

0 - 0
0 - 0
0 - 0
0 - 0
0 - 0

0- 15
0 - 3 0
0 - 0
0 - 0

0- 1,800
0 - 22,000

389 - 5380

Mean
[ug/kg]

0
0
0
0
0
5

11
0
0

483
6,725
3,845

SUM OF MEAN CONCENTRATIONS 11,068
Benzene
Chlorobenzene
1,2-DCA
DCE
1,1,2,2-PCA
PCE.
TCE
Tcluene
1, 2-DCB
DPS
Vle;thoxyclor
Vlirex

12
10
2

3

8
5

269

24
15
6

180
160
31

870000

1,190

74000
7700
6100

11000
39000

1700

1200000

526

2/4
2/4
2/4
0/4
1/4
4/4
4/4
2/4
0/4
2/4
0/4
4/4

0 - 830,000
0 - 300,000

0 - 47,000
0 - 0

8- 120,000
30- 1,600,000

3 - 47,000
1 -210,000

0 - 0
0 - 2,600,000

0 - 0
269 - 938,000

18,506
1,929
1,527

0
3

2,800
9,792

433
0

517,500
0

497
SUM OF MEAN CONCENTRATIONS 552,985

Total
Mass

[kg]

77

3,837

[Ib]

169

8,461

Tt3l-4d.xls Colder Associates Page 1 of 3



Augu. 998 L-E 4d
POND 7 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

,3-6154

Feet
Belov/

Surface
6-9

9-12

Compound
Benzene
Chlorobenzene
1,2-DCA
CCE
1,1,2,2-PCA
PCE
TCE
Toluene
1.2-DCB
DPS
Methoxyclor
Mirex

Soil Boring Numbers
SB -22
[ug/kg]

12

3

11

SB-23
[ug/kg]

SB-24
[ug/kg]

620
170

590
450
710
690

250000

9.97

SB-25
[ug/kg]

76
10
81

130
58

73000

11.6

Frequency
of Detection

2/4
2/4
1/4
0/4
1/4
2/4
3/4
1/4
1/4
2/4
0/4
3/4

Concentration
Range
[ug/kg]

0-230,000
0 - 95,000
0- 14,000

0
0-400,000

0-1,300,000
0 - 96,000
0-89,000

0-3,000,000
0 - 7,200,000

0-41,000
0 - 776,000

Mean
[ug/kg]

174
45
20

0
3

180
128
178
173

80,750
0
8

SUM OF MEAN CONCENTRATIONS 81,658
Benzene
Ciilorobenzene
1,2-DCA
DCE
1,1,2,2-PCA
PCE
TCE
Toluene
1,2-DCB
DPS
Vlethoxyclor
Wrex

2
10
18

39.8

97

4.76

45
12
4

61
56
35

310

5.51

28

3

7600

59

2/4
1/4
2/4
0/4
1/4
2/4
2/4
1/4
0/4
3/4
0/4
4/4

1,700-300,000
0- 150,000

0-38,000
0

960 - 660,000
6,100- 1,600,000

0- 120,000
250-150,000

16,000-2,700,000
28,000- 1,300,000

0 - 280,000
3,550 - 290,000

18
3
2
0
1

18
19
9
0

2,002
0

27
SUM OF MEAN CONCENTRATIONS 2,098

Total
Mass

[kg]

567

15

[Ib]

1,249

32

Tbl-4d.xls Colder Associates Page 2 of 3



AugL 998 TAo._E 4d
POND 7 AREA Rl SOIL BORING CHEMISTRY

NEASE SITE, SALEM, OHIO

j43-6154

Feet
Below

Surface
12-15

Compound
Benzene
Chlorobenzene
1.2-DCA
DCE
1,1,2,2-PCA
PCE
TCE:.
Toluene
1 ,2-DCB
DPS
Methoxyclor
Mirex

Soil Boring Numbers
SB-22
[ug/kg]

6

SB-23
[ug/kg]

SB-24
[ug/kg]

1

41
1,000

2

SB-25
[ug/kg]

13

8

670
41

2

Frequency
of Detection

2/4
0/4
0/4
0/4
0/4
0/4
1/4
0/4
1/4
2/4
1/4
3/4

Concentration
Range
[ug/kg]

0- 13
0
0
0
0
0

0 - 8
0

0 - 4 1
0- 1000

0 - 4 1
0 - 6

Mean
[ug/kg]

4
0
0
0
0
0
2
0

10
418

10
2

SUM OF MEAN CONCENTRATIONS 446
TOTAL

Total
Mass

[kg]

3
4,498

[Ib]

7
9,919

Note: Samples taken during 1990 Remedial Investigation (RI) activities

Tbl-4d.xls Colder Associates Page 3 of 3
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MONITORING WELL LOCATION

MEASURED GROUNDWATER ELEVATION
(FT. MSL)

GROUNDWATER ELEVATION CONTOUR

POND 2 PLUME GROUNDWATER
FLOW DIRECTION

"EASTERN PLUME" GROUNDWATER
FLOW DIRECTION

NOTES
1.) GROUNDWATER MEASUREMENTS TAKEN ON APRIL 24.

1997 BY HOWELLS AND BAIRD, INC. PERSONNEL.

REFERENCE
1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

FILE CREATED BY HOWELLS AND BAIRD, INC., DATED
06/14/95, DATE OF AERIAL PHOTOGRAPHY
04/06/95.
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NOTES

SOIL CAS SURVEY POINT

DETECTED TCE CONCENTRATION (ng)

SOIL GAS SURVEY ROW/COLUMN
DESIGNATION

ISOCONCENTRATION CONTOUR

MONITORING WELL WHOSE LOCATION
DETERMINED AS A RESULT OF THE
bOIL GAS SURVEY.

^ 1) SOIL GAS SURVEY POINTS WITHOUT A TCE
CONCENTRATION LISTED ARE NON-DETECT (NO).

REFERENCE
1) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

FILE CREATED BY HOWELLS AND BAIRD. INC.. DATED
06/14/95, DATE OF AERIAL PHOTOGRAPHY
04/06/95.
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Reference Point: Top of Steel Casing (27" above ground surface)

^ 10" Steel casing, grouted in place

Video recording started at 18 ft bgs

_ Water level at 24 ft btoc

Water is relatively turbid-free, few to some particles <0.5 mm dia., floating in column; particles do not innibit view
appreciably

No evidence of vertical or horizontal movement

Steel cas ng ends at 32 ft-btoc

32 to 35 ft btoc: Fracture zone, horizontal along bedding planes, rough; one oblique (30 from horizontal), open

38 ft btoc: Fracture, horizontal along bedding plane, open

37.5 to 38.5 ft btoc: Approximately 1-foot vertical fracture, rough, open

45 to 60 ft btoc: Small spherical accumulations of black, oil-like material appear on borehole walls (DNAPL spheres)

48 ft btoc: Fracture, horizontal, bedding plane

50 ft btoc: Water column becomes darker; no evidence of horizontal/vertical groundwater movement,
based upon behavior of suspended particles in column

57.5 ft btoc: 6+ Closely spaced bedding plane fractures, approximately 6" in depth, all horizontal, open,
0.1" to 0.5" wide; one 0.5" wide, horizontal, bedding plane fracture at 58.0 ft-btoc

59.0 to 60.5 ft btoc: Highly fractured zone, all horizontal bedding plane fractures
59.0 ft btoc: Approximately 3" to 5" of seeped DNAPL (black) on side of borehole, directly beneath open fracture

zone described above
62.5 ft btoc: Borehole splits into 2 overlapping borings (2 boreholes drilled, but not noted on original log)
63.0 ft btoc: Fracture, horizontal, bedding plane, narrow

65.0 to 67.0 ft btoc: Fractured zone, bedding plane, horizontal to subhorizontal (up to 30"), open, contains darker
material; 30o fractures possible cross-bedding; darker material may be thin beds of coal, as referencad in
lithologic log: or a mix of both coal and DNAPL

70.0 ft btoc: Massive sandstone

72.5 ft btoc: Thinnly bedded sandstone

74.5 ft btoc: < 6 thin, horizontal to subhorizontal fractures, < 0.1" thick
76.0 ft btoc: Thin, horizontal, bedding plane fracture
77.0 ft btoc: Possible cross bedding, up to 35°

"^ — 78.5 ft btoc: DNAPL/water column interface (lose video image); total reflection off DNAPL surface; consists of coagulated
flrrumtiMinnt! < D fi" Hiamntf?r

_g — 85.0 ft btoc: Bottom of borehole

NOTES: ft btoc: Feet below top of casing
ft bgs: Feet below ground surface
Logged on: 11-25-96 "QQfl
Logging Personel: Michele Lamieux, Montreal, Quebec GAL Office AUG 0 4 'wwO

SCALE:

NONE

7/25/97 DOWNHOLE VIDEO LOG

RW1VIDLG.XLS WELL RW-1
DR SUBTITLE:

NA
Figuie
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LEGEND

PZ-7,

SI 9

pjY LINE

NEW MONITORING WCLL
LOCATION AND DESIGNATION

PREVIOUSLY INSTALLED MONITORING
WELL LOCATION AND DESIGNATION

ISOCnNCFNTRATION CONTOUR

CROSS SECTION DESIGNATION

DRAWING No. WHERE CROSS
SECTION IS PRESENTED

DRAWING No. WHERE CROSS
SECTION IS FIRST SHOWN

NOTES

REFERENCE
1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

RLE CREATED BY HOWELLS AND BAIRD, INC.. DATED
06/14/95. DATE OF AERIAL PHOTOGRAPHY
04/06/95.

0 t IP®
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MONITORING WELL AND
CROSS SECTION LOCATIONS
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S19

EVi-4

CPT-1

B-1

(1091.3)

PROPERTY LINE

TOP OF BEDROCK CONTOUR
(CONTOUR INTERVAL 5 FEET)

NEW PIEZOMETER LOCATION

MONITORING WELL LOCATION

EXTRACTION WELL LOCATION

CONE PENETROMETER LOCATION

TEST BORINGS (CRANE-DEMING
PROPERTY. CIRCA 1970. ALL LOCATIONS
ARE APPROXIMATE)

ELEVATION OF TOP OF BEDROCK
(FEET MSL)

ELEVATION OF TOP OF MIDDLE KITTANING
COAL (FEET MSL)

NOTES

1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD
FILE CREATED BY HOWELLS AND BAIRD, INC.. DATED
06/14/95. DATE OF AERIAL PHOTOGRAPHY
04/06/95.

2.) EXISTING CONE PENETROMETER TEST COORDINATE
LOCATIONS SUPPLIED BY HOWELLS AND BAIRD, INC.
ON 06/21/95.

200

feet

TOP OF BEDROCK
CONTOUR MAP

Golder Associates RUETGERS-NEASE CORPORATION
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OR BY: TVL

CHK BY:

LEGEND

~\

SI 5

PROPERTY LINE

MONITORING 'ATLL LOCATION

DETECTED TOTAL VOC
CONCENTRATION (ug/l)

ISOCONCENTRATION CONTOUR

NOTES
1.) DUE TO VARIABILITY IN DETECTED CONCENTRATIONS.

ONLY THE HIGHEST DETECTED CONCENTRATION IN
THE "SEEP AREA" PIEZOMETERS WAS USED FOR
CONTOURING PURPOSES. THE RESULTS FOR ALL OF
THE "SEEP AREA" PIEZOMETERS ARE AS FOLLOWS:

WELL CONCENTRATION (ug/l)

REFERENCE
1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

FILE CREATED BY HOWELLS AND BAIRO. INC.. DATED
06/14/95. DATE OF AERIAL PHOTOGRAPHY
04/06/95.

iW& o' ™
200 0 200

scale feet

AS SHOWN

08/04/98

OH01-568
OR SUBTITLE: 15

Colder Associates

INTERPRETED ISOCONCENTRATION
CONTOURS-TOTAL VOGs

OVERBURDEN- POND 2 PLUME
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LEGEND

S2

(19)

PROPERTY LINE

MONiTORiNG WELL LOCATION

DETECTED TOTAL SVOC
CONCENTRATION (ug/l)

ISOCONCENTRATION CONTOUR

NOTES
1.) DUE TO VARIABILITY IN DETECTED CONCENTRATIONS.

ONLY THE HIGHEST DETECTED CONCENTRATION IN
THE "SEEP AREA" PIEZOMETERS WAS USED FOR
CONTOURING PURPOSES. THE RESULTS FOR ALL OF
THE "SEEP AREA" PIEZOMETERS ARE AS FOLLOWS:

WELL CONCENTRATION (ug/l)

SP-1

SP-2

SP-3

SP-4

SP-5

SP-6

100

210

1.050

530

1,508

1,479

2.) («) INDICATES BIS (2-ETHYL HEXYL) PHTHALATE

REFERENCE
1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

FILE CREATED BY HOWELLS AND BAIRD, INC., DATED
06/14/95. DATE OF AERIAL PHOTOGRAPHY
04/06/95.
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Gcdder Associates
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MONITORING WELL LOCATION

DETECTED TOTAL VOC
CONCENTRATION (ug/l)

ISOCONCENTRATION CONTOUR

<&Sfffa&r*

REFERENCE
1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

FILE CREATED BY HOWELLS AND BAIRD. INC.. DATED
06/14/95, DATE OF AERIAL PHOTOGRAPHY
04/06/95.

/ V 7
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INTERPRETED ISOCONCENTRATION
CONTOURS- TOTAL VOGs
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PROPERTY LINE

MONITORING WELL LOCATION

DETECTED TOTAL SVOC
CONCENTRATION (ug/l)

ISOCONCENTRATION CONTOUR

NOTES

(«) BIS (2-ETHYL HEXYL) PHTHALATE

REFERENCE
1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

FILE CREATED BY HOWELLS AND BAIRD, INC.. DATED
06/14/95. DATE OF AERIAL PHOTOGRAPHY
04/06/95.
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NOTES

REFERENCE
1) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

FILE CREATED BY HOWELLS AND 8AIRD, INC.. DATED
06/U/95. DATE OF AERIAL PHOTOGRAPHY
04/06/95.
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MONITORING WELL LOCATION

DETECTED TOTAL SVOC
CONCENTRATION (ug/l)

ISOCONCENTRATION CONTOUR

NOTES

(*) BIS (2-ETHYL HEXYL) PHTHALATE

REFERENCE
1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD

FILE CREATED BY HOWELLS AND BAIRD. INC.. DATED
06/14/95. DATE OF AERIAL PHOTOGRAPHY
04/06/95.
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MONITORING WELL LOCATION

POTENTIAL AREAL EXTENT OF NAPL
COMPOUNDS IN GROUNOWATER
DETECTED AT > 1% OF THEIR
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1) CONCENTRATIONS BASED ON ROUND 2 AND ROUND 3

SAMPLING. JULY 1996 SEEP INVESTIGATION. AND
DECEMBER 1996 EASTERN PLUME/DNAPL
INVESTIGATION.

2) DELINEATED AREA AROUND PZ-7 BASED ON HIGH
PCE CONCENTRATION AND DELINEATED AREA AROUND
PZ-3/B-S BASED ON HIGH 1.2-DCE CONCENTRATIONS
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1) CONCENTRATIONS BASED ON ROUND 2 AND ROUND 3
SAMPLING. JULY 1996 SEEP INVESTIGATION. AND
DECEMBER 1996 EASTERN PLUME/DNAPL
INVESTIGATION.
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1) CONCENTRATIONS BASED ON ROUND 2 AND ROUND 3
SAMPLING. JULY 1996 SEEP INVESTIGATION. AND
DECEMBER 1996 EASTERN PLUME/DNAPL
INVESTIGATION.
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PROPOSED RESIDENTIAL WELL SAMPLING
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APPENDIX A

Comments on Eastern Plume/DNAPL Investigation Work Plan



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGIONS

77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF:

SR-6J

March 24, 1997

Ralph E. Peace, P.E.
Environmental Engineer
Ruetgen.-Nease Corporation
201 StrubleRoad
State College, Pennsylvania

VIA FACSIMILE AND FIRST CLASS U.S. MAIL

RE: Comments on Eastern Plume/DNAPL Investigation Work Plan for the Nease
Chemical Site, Salem, Ohio

Dear Ralph,

Ruetgers -Nease Corporation (RNC) submitted a draft of the Eastern Plume/Dense Non- Aqueous
Phase Liquids (DNAPL) Work Plan ("the Plan") to the U.S. EPA and Ohio EPA (Agencies) on
September 3, 1996. The purpose of the Plan is to evaluate both the shallow groundwater in the
overburden sediments and the deeper groundwater in the Middle Kittanning Sandstone directly
east of the site. The Plan also describes the assessment of DNAPLs at the site and their potential
impact on the migration of contaminants of concern. This Plan is the result of the remedial
investigation activities at the site pursuant to the January 22, 1988 Administrative Order by
Consent between the Agencies and RNC.

On November 13, 1996, the Agencies conditionally approved the portion of the Plan pertaining to
the installation and construction of piezometers/monitoring wells. At that time, RNC and Golder
Associates agreed to the five modifications involving monitoring well installation, construction
and sampling that were specified by the Agencies in their November 13, 1996 letter (see attached)
to RNC, with the understanding that additional specific comments would follow at a later date so
as not to delay the initiation of this investigation. The Agencies request that the five previously
noted modifications, as well as the following comments, which were verbally discussed with RNC
prior to fiddwork, be formally incorporated into the Plan.

General Comments

1.) A clear definition of the eastern plume and a brief history of groundwater flow at the site
must be included in the Introduction.

Recycled/Recyclable-Printed with Vegetable Oil Based Inks on 100% Recycled Paper (40% Postconsumer)



2.) The delineation of DNAPL source aireas at the site is mentioned as an objective
tliroughout the work plan. However, the document states several times that there are
some DNAPL source areas already defined. Identify the defined DNAPL source areas and
slate clearly the undefined DNAPL source areas.

Specific Comments

1.) Preface, Second Paragraph, Objective 1. The objective states that the work plan proposes
to evaluate the deeper groundwater in the Middle Kittanning Sandstone (MKS) directly
ezist of the site. As indicated in Figure 6, DNAPL compounds have been identified in
Wells D8 and G-UB in the MKS. The work plan does not include any plans to further
evaluate the presence of DNAPL in this area (east of Crane-Deming building). Discuss
why there are no plans to include this area.

2.) Page 1, Section 1.0, First Paragraph, Second Sentence. Revise this sentence to read:
"This Work Plan addresses outstanding issues that need to be addressed at the Site that
were identified as RI follow-up activities."

3.) Page 1, Section 1.0, Second Paragraph, First Sentence. Please state the location in
Section 2 where it is "explained further that observations made during the Rl indicated
that DNAPLs are present at the site."

4.) Page 1, Section 1.0, Second Paragraph, Second Sentence. As stated in the RI, the United
States Environmental Protection Agency (USEPA) suggests that if a compound whose
specific gravity is greater than 1.0 is detected at concentrations greater than one percent of
that compound's solubility, then there is a likelihood of DNAPL occurrence. Discuss the
USEPA's guidance in this paragraph so the reader can understand the significance of "the
detection of compounds in groundwater whose concentrations exceed one percent of that
compounds' solubility."

5.) Page 3, Last Paragraph, First Sentence. Revise this sentence to more accurately state the
following: "This investigation will focus on characterizing the Eastern Plume and DNAPL
problems at the Site in order to conclude the RI follow-up activities."

6.) Page 4, Section 2.1, Second Paragraph, Last Sentence. Revise this sentence to correctly
str.e: " . . . drains toward the Middle Fork of Little Beaver Creek (MFLBC)."

7.) Page 6, Section 2.2, Last Paragraph, Last Sentence. Change "Ruetgers-Nease Chemical
Company, Inc." to "Ruetgers-Nease Corporation".

8.) Page 6, Section 2.3, First Paragraph First and Second Sentences. Revise these sentences
to more accurately state the following:



"RNC has implemented numerous voluntary removal measures or "early actions"
including removal measures under the Removal AOC, effective November 14,
1993. Because of the complexity o f . . . a summary of the existing removal and
remedial measures implemented at the Site is provided below."

9.) Page 14, Section 3.2.2, Third Paragraph. First Sentence. If the term "transition zone" is
not previously defined, either more explanation needs to be provided, or at the very least,
refer the reader to Figure 9 which depicts this zone in the cross-section.

10.) Page 14, Section 3.2.2, Fourth Paragraph. The first sentence states that there are
downward hydraulic gradients in the west of the site, to generally upward hydraulic
gradients in the west of the site. Please revise the text to indicate that the upward
hydraulic gradients are in the east of the site (if this is correct) and refer the reader to the
appropriate figure (4 or 5?). In addition, revise the spelling of Crane-Demming to Crane-
Deming in the two references within this paragraph.

11.) Page 15, Section 3.3, second and third paragraphs; Figure seven is stated as displaying
the monitoring wells in which the likelihood of DNAPL occurrence exists. However,
monitoring wells D-8 and G-UB contained significant levels of DNAPLs, and were not
included in the above-mentioned figure. The third paragraph states that the wells which
indicate the potential for DNAPL occurrence are primarily concentrated within the site.
Again, this statement does not take into account monitoring wells D-8 and G-UB which
are: located east of Allen road. Please explain why these two wells have been disregarded
in i:his section.

12.) Page 16, Section 3.3, Second Paragraph. Discuss why the VOC results from the Feeder
Creek/State Route 14 sampling event are the only VOC soil results included in this report.
Determine if the VOC soil results from the RI should be included.

13.) Page 17, First Paragraph, Third Sentence. Please clarify if this section implies that the
DNAPL compounds in the Feeder Creek sediments are the source of DNAPL in the
eastern wells (S-13, D-15, D-8, and Well Cluster 6).

14.) Pages 18-20, Section 3.4. Include a discussion on the factors controlling DNAPL
distribution in the MKS.

15.) Page 21, Section 4.2, Second Paragraph, Second Sentence. Revise this sentence to read:
"Given the complex nature of DNAPL transport and fate, some of the above objectives
may not be able to be defined on a quantitative basis and will be indicated as such in the
text."

16.) Page 22, Section 4.2.1, First Paragraph, First Sentence. The phrase "...there is a
likelihood of DNAPL at the site" implies that DNAPLs may not exist at the site, however



the RI indicated that there were DNAPLs. Section 1.0, second paragraph, first sentence
of this work plan indicates that there are DNAPLS at the site. Please revise this first
sentence to read: "As indicated by previous site investigation work and discussed in earlier
sections of this work plan, DNAPLs are present at the site."

17.) Page 22, Section 4.2.1, Second Paragraph, First Sentence. Explain how estimates of
DNAPL quantities will be made. Also indicate what steps would be followed if a sample
from PZ-6 shows no contamination.

18.) Page 22, Section 4.2.2, Second Paragraph, First Sentence. Discuss why the work plan
does not include the use of soil gas surveys to identify offsite subsurface contamination.

19.) Page 23, Section 4.2.3, Second Paragraph, Last Sentence, and Page 30, Section 5.3.1,
T.iird Paragraph. To confirm the lack of a pathway for the offsite migration of DNAPLs
within the overburden, it is suggested that the soil sampling methodology be changed from
split spoon samples collected at 2 foot centers, which misses 1 foot intervals, to
continuous sampling which does not lose any subsurface stratigraphy information. The
samplers could be continuous split spoons or a 5 foot continuous CME sampler
(preferred). This suggestion is made based on the fact that DNAPLs introduced into
relatively impermeable formations (clay till) will follow any preferential pathways (cracks,
fractures, root vesicles, and layers with a slightly different particle size, ie: silt or clayey
silt layer in a clay till). Without continuous sampling, the above preferential pathways may
be over looked. This is comparable to Task Ic (Re-Evaluation of Existing Rock Core).
The rock core is being re-evaluated because specific features with importance to DNAPL
migration may have been overlooked or not mentioned in previous descriptions.

20.) Page 26, Section 5.1. Discuss why the collection of groundwater information near the site
entrance is a site-specific objective, when no evidence of DNAPL has been found there.

21.) Page 28, Section 5.2.2, Last Sentence. Describe in more detail how direct video camera
observation will provide an indication of the current migration depth of DNAPL.

22.) Page 29, Section 5.3. DNAPL was detected in the overburden at Well B-S. Explain why
there is not an MKS or Washington shale monitoring well at this location. Describe if the
MKS well cluster PZ-4 will be representative of DNAPL conditions in the MKS below
Well B-S.

23.) Page 29, Section 5.3, Paragraph 2, Last Sentence. Delete the phrase "on site
representative".

24.) Page 31, Section 5.3.1, First and Second Paragraphs. The term piezometer is being used
for shallow wells. The previous page uses the term wells. Indicate whether the new PZ
clusters are wells or piezometers.



25.) Page 31, Section 5.3.2, Last Paragraph. Same comments as above.

26.) Page 32, Section 5.3.3, First Paragraph, Third Sentence. The text designates the PZ-6
cluster as PZ-6B-U, PZ-6B-M, and PZ-6B-D. Figure 10 designates the PZ-6 cluster as
PZ-6B-U, PZ-6B-I, and PZ-6B-L. Please clarify.

27.) Page 32:, Section 5.3.3, First Paragraph, Last Sentence. The text states that the PZ-6
cluster will be located along a potential migration pathway in the MKS. Please clarify,
since this is a known pathway of DNAPL migration, based on Figure 6 which indicates
the presence of DNAPLs in Well D15 northeast of PZ-6 and DNAPL in Wells D8 and G-
U13 directly east of PZ-6.

28.) Page 34, Section 5.5, First Paragraph, First Sentence. Clarify if PZ-5D should be PZ-5T.
Describe the location of I-shale, since this is the first time this well is mentioned in the
report.

29.) Page 35, Section 5.6.3. Explain the purpose of installing five HydroPunch temporary
ptezo meters at the eastern edge of the railroad between Pond 2 and Pond 3. Describe how
the information will be used for the Feasibility Study.

30.) Table 1. The shading indicating a sample result exceeds 1% of solubility needs to be
belter defined or darker, since the shading appears to be almost white.

31.) Figures 6 and 7. These figures refer to the DNAPL compounds as NAPL compounds.
Throughout the rest of the workplan, the same compounds are called DNAPL
compounds. Please clarify.

32.) Figures 6 and 7. Figure 6 shows NAPL compounds at greater than 1% of their solubility
and: Figure 7 presents potential areal extent of NAPL compounds in Sand 1, Sand 2, and
MKS groundwater. In Figure 6, Wells G-UB and D-8 (both located in the MKS) contain
NAPL compounds detected at greater than 1% of their solubility. Include these wells in
Figure 7 as the tentative areal extent of NAPL compounds in the MKS groundwater
greater than 1% solubility.

33.) Figure 10 Explain why the work plan includes the installation of well clusters PZ-4 and
PZ-5 and a soil vapor investigation in the southern portion of the site, when no evidence
of DNAPL has been found there. Discuss if the purpose of these measures is to determine
if DNAPL is migrating south.

34.) Appendix A, Fifth Paragraph. State what materials or class of compounds were sampled
in the 101 drums.



Although the Plan was conditionally approved by the Agencies, and those conditions were met by
RNC and its consultants, we look forward to receiving a final work plan which incorporates the
above-mentioned comments. In the mean time, if you have any questions regarding this letter,
please do not hesitate to contact us at the below-listed numbers.

Sincerely,

Sheila Sullivan £»- Joseph Trocchio
Remedial Project Manager Site Coordinator
U. S. EPA, Region V Ohio EPA, NEDO
312/886-:i251 216/963-1193

Attachment

cc: R. Domalski, RNC (w/att.)
P. Finn, Colder (w/att.)
T. Rees, Colder (w/att.)
D. McAvoy, BVSPC (w/att.)
J. Gonzalez, BVSPC (w/att.)
J. Trocchio, OEPA, NEDO (w/att.)
F. Kovac, OEPA, CO. Legal Section
C. Kawakami, USEPA, ORC
Files
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Applying Results from Soil-Gas Surveys

The usefulness of a soil-gas survey is directly proportional to the accuracy with which it reflects or represents
changes in subsurface concentrations of targeted source compounds. A soil-gas survey, however, measures
vapor-pha:« concentrations, and vapor-phase concentrations are never equivalent to the concentrations of their
source compounds, essentially being dilute "extracts" of those compounds. The units used in reporting volatile
detectioas, therefore, as a matter of convenience are usually smaller than those employed for source-compound
concentrations. For example, where the concentration of a source may readily be expressed in mg/kg (or parts
per million), the concentration of the gas deriving from it may be best measured in nanograms per liter (parts
per trillion.).

The critical fact is that, whatever the relative concentrations of source and derivative soil gas, the latter must
track the former proportionally; that is, the ratio of soil gas measurements to the actual subsurface
concentrations must remain constant, or as close to constant as the real world permits. It is the reliability and
consistency of this ratio, not the particular units of mass (e.g., nanograms) or units of concentration (e.g.,
ng/L) that determine the usefulness of any soil-gas system. Thus, Quadrel emphasizes the necessity of
conducting follow-on intrusive sampling at one or two sample points which show high EMFLUX® Survey
values to obtain corresponding concentrations of actual soil and groundwater contaminants. These
corresponding concentrations furnish the basis for the requisite ratio. Once the ratio is established, it can be
used in conjunction with the EMFLUX® measurements (regardless of units adopted) to extrapolate subsurface
contaminant concentrations across the survey field.

When EMFLUX® Survey results are handled in this way, the data provides excellent information which can
yield substantial savings in both drilling costs and time. They furnish, among other things, a checklist for
compounds that will be encountered at each survey location and help determine how and where drilling budgets
can most ccst-effectively be spent.



EMFLIJX* Survey Number: OS 1592

NEASE SITE

SALEM, OHIO

Tlu's EMFLUX® Laboratory Data Report lias been prepared for Colder Associates Inc. (Colder), by Quadrel
Services;, Inc. (Quadrel) in accordance with the terms of Colder Project No. 933-6154-080. Quadrel's

principal technical contact at Colder for this project has been Mr. Todd Reese.

1. Objectives

To survey the Nease Site in Salem, Ohio, for soil-gas emissions of Benzene, Ethylbenzene,

Tetrachloroelhene (PCE), Trichloroethene (TCE), and Total Halogenated Hydrocarbons (THH).
Survey results will be used to guide further site investigation.

2. Investigation Plan

•• No. of Field Sample Points: 75
•• No. of Trip Blanks: 1

" No. of Ambient-Air Control Samples: 7

Total No. of EM FLUX® Cartridges: 83

3. Field Work

Quadrel provided Colder an EMFLUX® Field Kit with the equipment needed to conduct a 75-point

EMFLUX® Soil-Gas Survey. Collectors were deployed on November 11, 1996 and retrieved
November 15, 1996. A description of field procedures is provided in Attachment 1. Individual
employment and retrieval times will be found in the Field Deployment Report (Attachment 2).

4. Analysis and Reporting Dates

• Quadrel received 83 sample cartridges for analysis on November 18, 1996.

• The laboratory analyzed the samples for the compounds specified, using thermal desorption
and a capillary-column gas chromatograph (GC) with photo ionization detector (PID) and a

dry electrolytic conductivity detector (DELCD) in accordance with EPA Method 8021

(Attachment 3).

Note: Quadrel's laboratory uses a 60-m, 0.53-mri'-i.d., 5-^m-film-thickness MXT-5

capillary column for separation of compounds during analysis. When using this



column TCE and 1,2-Dichloropropane coelute; that is, when both compounds are

present they appear at the same time on the DELCD chromatogram. The PID

chromatogram, however, can confirm the presence of TCE, but cannot determine

wether a detection represents TCE alone or the combined presence of TCE and 1,2-

Dichloropropane. Therefore, when reviewing the data, it should be kept in mind that

detections of TCE could in part represent 1,2-Dichloropropane contamination.

• Analysis was completed on November 20, 1996. Laboratory data (in nanograms) is
presented in Table 1.

5. Quality Assurance/Quality Control Factors

" Laboratory QA/QC procedures consist of control blanks and verifications and system

calibration as specified by EPA Method 8021. Laboratory personnel conducted internal

control blanks and control-verification analyses daily to ensure that the system was

contaminant free and properly calibrated. The system was calibrated using external-standard

procedures to at least five diffsrent concentrations for each compound (Attachment 3).

• The trip blank is a cartridge prepared, transported, and analyzed with other samples but

intentionally not exposed. In this survey, the trip blank (see Table 1) reported 133 ng of PCE

which was also recorded as 133 ng of THH. Because compounds adsorbed by a trip blank

normally indicate sources of contamination other than the site of interest, Quadrel

recommends as standard practice that the nanogram values of those detections be subtracted

from measurements of the same compounds on both field and control samples.

• Control samples serve to identify compounds present in ambient air during deployment and

retrieval of collection devices. An average of (lie contamination found on the control samples

should be subtracted from measurements on field samples when interpreting the data. In this

survey, after correction for contamination on the trip blank, control samples A through G

recorded an average measurement of 66 ng of PCE and 106 ng of THH.

• No information is available for sample 73. because of a laboratory equipment malfunction.

• Data Integrity. Quadrel's laboratory noted upon receipt of the samples that the EMFLUX*

collectors and vial holders in all of the Field Kits were only sealed inside single plastic

•component bags and not double sealed in inner and outer plastic component bags, as specified

in the Kit Instructions. Therefore, the samples may have been exposed ambient air

contamination during transport. This may account for some of the detections of PCE, which

was detected on almost every sample analyzed, including the trip blank.



Tlio following Attachments are included:

-1- EM FLUX® Field Procedures

-2- Field Deployment Report

-3- Laboratory Procedures

-4- Chain-of-Custody Form

6. Discussion

Table 1 provides survey results in nanograms of specific compound or compound group per

sample. The reported quantilation level represents the value above which quantitative
laboratory results can be achieved within specified limits of precision and with a high degree

of confidence. The quantitation level, therefore, provides a reliable basis for comparison of

the relative strength of individual detections.

Survey findings are relative exclusively to this project and should not routinely be compared

with results of other EMFLUX® Surveys. When reviewing the data, remember that a positive

EMFLUX* finding indicates subsurface contamination in soil and/or ground water below the

sampling device; a negative finding indicates the absence of contamination. To identify those

soil-gas detections which represent significant subsurface contamination, it is necessary to

establish a relationship between reported soil-gas detections and actual subsurface

contaminant concentrations. For this purpose, Quadrel recommends the guidelines on the

inside front cover of this report.

mlc\labrerrt\QS15'32



TABLE 1

Laboratory Report
Results in Nanogranis (ng)

Analysis Completed: November 20, 1996

Quadrel Project No. QS1592

In this analysis 83 EMFLUX* samples were analyzed under the requirements of EPA Method 8021 using an SRI 8610B
Gas Chromatograph equipped with a thermal desorber, a photo ionization detector, and a dry electrolytic
conductivity detector.

COMPOUNDS

Benzene

Ethylbenzene

Tetrachloroiithene

Trichloroethene

THH Volatiles

U

U

155

U

155

U

U

178

U

178

U

U

132

U

132

U

U

124

U

124

U

U

912

U

912

U

U

212

U

212

U

U

525

U

525

^sAM^;f§
COMPOUNDS

Benzene

Ethylbenzene

Tetrachloroe Jiene

Trichloroelhcnc

THH Volatiles -

ftllt

U

U

222

U

222

1111
u
u

308

U

336

111

U

U

1,603

U

1,603

U

U

967

U

1,122

::::1::-:;::0;:::̂ :-:::;:::;:::::-::.-..:;
i;:::!"'::::

••'.••• -:•: : :̂:̂ -::::x>>^WW-:'-::;:.

U

U

472

U

472

U

U

127

U

127

111

u
u

865

U

865

. ;" SAMPLE NO. ; ' ' • • ' .

COMPOUNDS

Benzene

Etliylbenzene

Tetrachloroethene

Trichloroelhene

THH Volatiles

;
u
u

609

U

609

U

U

1,214

U

1,214

U

U

778

U

778

U

U

4,636

293

9,793

U

U

1,092

U

1,092

U

U

232

U

232

U

U

275

U

275

Reported Quantitation Level = 30 nanograms; U = Below Reported Quantilation Level



TABLE 1 (cont.)

Laboratory Report
Results in Nanograms (ng)

Analysis Completed: November 20, 1996

Quadrel Project No. QS1592

V^"'' -:-:" • :":" - - : :". •"*• ' "•'"- ' - • • • : :K -,". ^ •"'"'-O

COMPOUNDS
Benzene

Ethylbenzene

Tetrachloroethene

Tricliloroelliene

THH Volatiles

U

U

295

U

295

U

U

658

U

658

U

U

784

U

784

U

U

633

U

633

U

U

819

U

819

U

U

589

U

589

U

U

231

U

231

^•:'t&AlM>iJ£iW^^^• ' : : - • • - : • • - . - • - - . - • --:/ - • ' : ; . - • - . - '•-. I - - . - ' ••••:,;:.:,: -^: , - • •=.•

COMPOUNDS

Benzene

Elhylbenzcnc:

Tetrachloroetliene

Trichloroelhene

THH Volatiles

U

U

330

U

330

U

U

352

U

352

U

U

213

U

213

U

U

257

U

257

U

U

142

U

142

U

U

613

U

613

32

U

418

U

418

COMPOUNDS

Benzene

Ethylbenzene

Tetrachloroethene

Tricliloroelliene

THH Volatiles

U

677

798

76

882

U

2,633

419

U

419

U

U

169

U

169

U

U

U

u
u

u
u

290

U

301

U

u
292

U

292

U

U

148

U

148

Reported QuaivJlalion Level = 30 nanograms; U = Below Reported Quantitalion Level



TABLE 1 (cont.)

Laboratory Report
Results in Nanograms (ng)

Analysis Completed: November 20, 1996

Quadrel Project No. QS1592

'•^. t':'::̂ :::.->.v- ••• : . - • '^
COMPOUNDS

Benzene

Ethylbenzene

Tetrachloroethene

Trichloroetl iene

THH Volatiles

38

U

655

174

856

U

173

624

U

645

U

U

367

U

367

48

55

455

U

476

U

U

230

U

230

30

43

396

U

396

U

U

892

92

984

• .;>:;•;••; SAJVUPLS NO.v3 ;!,;

COMPOUNDS

Benzene

Ethylbenzene

Tetrachloroelhcne

Trichloroelhene

THH Volatiles

li!
u
u

571

95

666

P'W

71

389

180

166

805

?:î

294

U

194

U

194

'111

U

U

469

U

469

HI

U

U

640

U

640

im
u
u

441

U

441

llililill

u
u

447

U

447

J;';
;V:;;SA&iPLfi w.:^

COMPOUNDS

Benzene

Ethylbenzem;

Tetrachloroe;thene

Trichloroelhene

THH Volatiles

SSSt̂ :

39

129

79

U

171

iS?.?.fe£

u
53

U

U

56

r:;'°S^Si

u
u

663

U

663

liiBBII

u
u

1,618

116

1,734

;.. ; ..;.-. .• .-.-.;.•.;.-.-.-.• •. . .•.;.;.;.,•
.;-•...• -.-.-.-.-.• .v.v. . .v.-.-.-.-.v-:-.
mff&£?xSf®??
#;̂ ;:Q:m:m

U

65

549

134

683

U

U

468

U

468

U

U

172

U

172

Reported Quanlitation Level = 30 nanograms; U = Below Reported Quantitation Level



TABLE 1 (cont.)

Laboratory Report
Results in Nanograms (ng)

Analysis Completed: November 20, 1996

Quadrel Project No. QS1592

V'^ SAMPLE NO; :-.":• X1

COMPOUNDS

Benzene

Ethylbenzene

Tetrachloroethene

Trichloroelhene

TIIH Volatiles

•;-. ' 64 ' . > • ; ' /

u
u

334

U

334

•-:«?:*

U

U

211

U

211

*!HIS

u
u

304

U

304

ill

U

U

289

U

289

If ^;;||
u
u

411

U

411

U

U

643

U

643

48

U

489

U

489

. . .... . .. . .... . . . . . . . . . . . . . . . ..•m-mip^o
COMPOUNDS

Benzene

Elhylbeiizerie

Tetrachloroethene

Trichloroelhene

THH Volatiles

: .- . . .--: ...... •:•• . : . - - :•

^K7L^ ":

u
u

1,353

U

1,357

''ft'f:

u
u

246

U

246

• • . . - - . . • - ... . - . . - • . . - . . ••-.•. . .-. : -. .-.• • . -

- U

- U

- 485

- U

- 485

•. :•. :• -•-:-: :-.:. .-. ,'•:•:•.•:•• • .. •-.

U

U

206

U

308

U

U

154

U

426

U

U

279

U

279

COMPOUNDS

Benzene

Ethylbenzene

Telrachlorocthene

Trichloroelhene

THH Volatiles

111

U

U

220

U

220

U

U

170

U

170

IJIitllil

u
u

165

U

111

U

u
230

U

230

U

U

173

U

173

i I ]O. DiSuK:-:

• :::.xYX; •.•.• • ;:'/• "i:':.x.::;.:X:-:V .

U

U

133

U

133

Reported Quantitalion Level = 30 nanograms; U = Below Reported Quantitation Level

NOTE: No information is available for sample 73 because of a laboratory equipment failure (see Section 5).



Attachment 1

FIELD PROCEDURES FOR
EMFLUX® SOIL-GAS SURVEYS

The following field procedures are routinely used during EMFLUX* Soil-Gas Surveys. Modifications can
be and are incorporated from time to time in response to individual project requirements. In all instances,
Quadrel adheres to EPA-approved Quality Assurance and Quality Control practices.

A. Field personnel carry EMFLUX* system components and support equipment to the site and deploy
the EMFLUX* Collectors in a prearranged survey pattern. Although EMFLUX® Collectors require
only one person for emplacement and retrieval, the specific number of field personnel required
depends upon the scope and schedule of the project. Each Collector emplacement generally takes less
man two minutes.

B. For those sample locations covered with soils or vegetation, a field technician clears vegetation and
debris exposing the ground surface. Using a hammer and a %-inch-diameter pointed metal stake, the
technician creates a hole approximately three inches deep. For those locations covered with an asphalt
or concrete cap, the field technician drills a one-inch-diameter hole through the cap to the soils
l)eneath. [If necessary, the Collector can be sleeved with a #-inch i.d. copper pipe for either capped
or uncapped locations).

C. The technician then removes the solid plastic cap from an EMFLUX* Collector (a glass vial
containing an adsorbent cartridge with a length of wire attached to the vial for retrieval) and replaces
it with a Sampling Cap (a plastic cap with a hole covered by screen meshing). The technician inserts
trie Collector, with the Sampling Cap end facing down, into the hole (see attached figure). The
Collector is then covered with either local soils for uncapped locations or, for capped locations,
aluminum foil and a concrete patch. The Collector's location, time and date of emplacement, and
other relevant information are recorded on the Field Deployment Form.

D. As a quality-control check during emplacement and retrieval, the technician takes periodic ambient-air
control samples and records the date, time, and location of each. (One or more trip blanks are also
included as part of the quality-control procedures).

E. Once all EMFLUX® Collectors have been deployed, field personnel schedule Collector recovery
(approximately 72 hours after emplacement) and depart, taking all no-longer-needed equipment and
materials with them.

F. Field personnel retrieve the Collectors at the end of the 72-hour exposure period. At each location,
a field technician withdraws the Collector from its hole and wipes the outside of the vial clean using
gauze cloth; following removal of the Sampling Cap, the wire is removed with the wire cutters, and
the threads of the vial are cleaned. A solid plastic cap is screwed onto the vial and the sample location
number is written on the label. The technician then records sample-point location, date, time, etc.
on the Field Deployment Form.

G. Sampling holes are refilled with soil, sand, or other suitable material. If Collectors have been
installed through asphalt or concrete, the hole if filled to grade with a plug of cold patch or cement.

H. Following retrieval, field personnel ship or carry the EMFLUX* Collectors to analytical laboratories
under contract to Quadrel Services. The remaining equipment is returned to Quadrel's preparation
facility.



EMFLUX* COLLECTOR

DEPLOYMENT THROUGH SOILS

SOILS

.Back-filled ^
' • Soil . - . - . - .

' A 1 '

-ELTT

. . . . ; . . .

-Relrieval Wire. • . - . - . • . - •

. - . Sampler .Vial. • . . . . • . • . • .

. •. •. • X • X • I Cartridge

—'Sampling Cap

: : : : : :-:SOILS: : -

DEPLOYMENT THROUGH AN ASPHALT/CONCRETE CAP

- i -AluminumiFoil- i -

- « -ASPHALT - i - i - - i - i - i - i - i - i - i -

i - i - i - i - i - i - i - i -
i - i - i - i - i - i - i - i

i - i - i - i - i - i - i - i -
- i - i - i - i - i - i - i - i

i - i - i - i - i - i - i

—3/411 Copper Pipe;'; X

Adsorbent
. . Cartridge

^ SamplerYialX-X.-X

Sampling Cop: • : • : • : • : • : • :

:: SOILS.



Attachment 2

Field Deployment Report
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Attachment 3

LABORATORY PROCEDURES FOR

EMFLUX® ADSORBENT CARTRIDGES

After exposure, EMFLUX® cartridges are analyzed using U.S. EPA Method 8021 as described in the

Solid Waste Manual (SW-846). This method, which is modified to accommodate thermal desorption of the

adsorbent cartridges, uses a capillary gas chromatograph with a photo ionization detector (PID) in series with

a dry electrolytic conductivity detector (DELCD). This procedure is summarized below:

A. EMFLUX* cartridges are placed in the thermal desorbtion chamber, where they are desorbed at

300°C and immediately injected into the GC. At injection, helium flushes the desorption chamber and

continues to flow through the desorption chamber during the entire sample run. The analytes are

cryofocused at the front of the column using liquid CO2. Analytes in the helium flow are detected

with a PID then a DELCD.

B. The laboratory uses a 60-m, 0.53-mm-i.d., 5 pm-film-thickness MXT-5 capillary column for

separation during analysis.

C. The PID and DELCD are set at high gain; the air pressure for the DELCD is set between two and

three psi air.

D. Lab personnel conduct internal control blank and internal control verification analyses every 12 hours

to ensure that the system is contaminant free and properly calibrated. The system is calibrated using

the external standard calibration procedure to at least five different concentration levels for each

compound targeted, with the lowest concentration level at or near the method detection limit.

E. The instrumentation used for these analyses is an SRI 8610 Gas Chromatograph, connected to a PID

in series with a DELCD and equipped with a manually actuated thermal desorber.
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Chain-of-Cuslody Form



QUADHEL SERVICES, INC.
CIIAIN-OF-CUSTOUY FORM

PROJECT NUM13IIK:

LOCATION:

TARGET COMPOUNDS:

SAMPLE
NUMHER

T

LAH ID No.
(for lab use only)

PROJECT NAME

CL1ENT:

REMARKS

Condition of sample or vial Date Time Init.

10

15

Ji
18

30
3 1

RULINOUISI IHD MY

Signature

<0O-TV; .

Printed Name

E&A;

DATli TIME

.LUS:

RECEIVED DY

Signature Printed Name



QUADltEL SERVICES, INC.
UIAIN-OF-CUSTODY FORM

'ROJliCrNUMUliR:iR: /3c i ̂ a ?

LOCATION:

'V\K(JL-T COMPOUNDS-

NUMIJI-K

33
3M

37

HO
Ml

LAD IIJ No.
(for lab use only)

I'ROJIiCT NAME:

RliMARKS

Condition of snmplu or vinl Date Time In it.

MS
Mb

H7

53



QUADKEL SERVICES, INC.
C1IAIN-OF-CUSTODY FORM

•KOJIiCT NUMUIiK:

LOCA'IION:

TROJI-Cr NAME: />
f ^L/^

CLIENT:

rAuoirr COMPOUNDS:

SAMI'IJ-
NUMUliK

(0 Of

0)7

7Q

71

73

LAIJ II) No.
(fur lab use only)

REMARKS

C'oiuliliou of sample or vial Dale Time Inil

c
p
E

-ip plan



APPENDIX C

Downhole Video Survey of Well RW-1



VIDEO ATTACHED SEPARATELY



APPENDIX D

Soil Boring Logs



FIELD BORING LOG

DEP1

DEP1

NO.

OEP1

TIME

H HOI F 4 6 2 ' ,IOR NO 933-6154 pF

H <-,OI flRII 1 *6.0' GA INSP M. L£UIEUX np

H ROCK CORF 0 WFATHFR SNOW nP

nisi <;A o us <;A 24 TFMP - 32' F nf

H W, Ni HRS PROD NA W1

Wl NA HRS DFILAYED NA Wl

?OJF-r- RNC/SALW/OH RDRIKir, NO PZ-3-S

ILLING METHO

ILLING CO.

(ILL

r. s
r. c

f) 4-1/4" I.D. HOLLOW STEM AUGER SHFFT 1 °' 1

SPROWLS DRILLING CO. SIIRFACF Fl 1197.0

Rir, CUE-75 r>RII I FR D.WRIGHT DATUM "SL

AMPLER H

ASING HAk

AMME

dMFR

3 140 LBS. nROD 30-inch ^TARTFD 0900 11/27/96

NA nROP NA COMP! FTFD "OO 11/27/9

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION
•TKAtf - 0-M

D.O CMIVC W c CtMWSt MO' MQTTl£D a) sue "MO* - SO-W*
D.i CCM&O4 &A.JV1X O CA9HC NO MOM-PLACTC s SCT

1.0 mM-WAUCI). OPEN rRAC rRACtCNTS Pw PRESSURE-MANUAL « WATEH HM1 LS lOOSt S SC^T

U UTTli MI mxx V kCRT H HMtD

ELEV.
DEPTH

L 2

- 6

:

-

- 12
-

- ,e

. "
,

: ?
. -^

_

- JO

- 32
.

:
U jt
h

- ;,6
h

L

-

l 4 f c

DESCRIPTION

0.0-16 0' SAND AND SILT
LAYERED TILL.

!c. 0-32.0' SILT

32.0-46 0' SILTY SAND

146 C— 46.2' WA.SHINGTOMVILLE
ShALt [

46.2 - Enc Df Borehole

BLOWS/
FT.

;

;

;

J

•

SAMPLES

MO.

1

2

3

4

I5

if 7

j 8
-1

;

\

.

|

:
~

9

10

11

12

13

14

j15

i
-

~

-
;

;

-

17

18

19

20

21

^22

J23

™

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

PtK 6 «.

0.1.
1,1

4,10,
10.8

6,8,
10,4

5.6.
7.9

4,4,

3,3.
4.5

1.2.
3,3.

4'. 7

4,5.
5,6

3,5.
7,9

4.6,
8,10

3,6.
7.8

3,4,
5.13

2,3,
7.5

3.4.
5,7

4,7.
9,13

6,5,
7.5

3.4.
7.9

3.4.
8,9

3,5,
7.7

3,4.
6,9

3,4,
7,7

4,7.
8,15

50/0.2

«/.n

1.3
2.0

1.9
2.0

1.8
2.0

1.9
2.0

1.7
2.0

1.8
2.0

1 4
2.0

1.5
2 0

1 0
2.0

1.8
2 0

1.6
2.0

2.0
2.0

1.4
2.0

2.0
2.0

1.7
2.0

0.5
2.0

06
2.0

1 8
2.0

1.6
2.0

1.3
2.0

1 4
2.0

1.6
2.0

1.6
2.0

C.2
"0.2

gj|

0

1

o

2

2

7

50

70

5

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

SAMPLE DESCRIPTION AND BORING NOTES

0-2 ft. bqs. Moist, brown SILT with some cloy.

trace roots.

2—4 ft. bgs. Dry, beige SILT with some sand

4-6 ft. bgs. Moist, brown SAND with some silt
to 5.4 ft. bgs. then dry, beige SILT with some
sand.
6—8 ft bqs Moist, beiae and brown SILT with
some sond to 7 3 fl bqs. then brown SAND wi th
some silt
8-10 ft. bgs. Moist, med brown SAND w i th some

silt, t race gravel to 9.2 ft. bas. then brown SILT
with some sand.
10-12 ft. bgs. Saturated, aray SILT wi th some
sand to 10.2 ft bqs then brown with t r a c e orove
to 11.2 ft. bgs. then moist, med — f i n e b rown sona
with some silt, t race oravel.
12-14 ft. bgs. Dark browr SILT with some day

to 12.5 ft. bgs. then aray-brown SluT to 13.0 ft.
bas. then coarse block SAND with t race arovel
14-16 ft. bgs. Gray SILT with some clay to 14.7
ft. bqs. then saturated, grov coarse SAND with
trace silt
16-18 ft. bgs. Gray CLAYEY SILT with t race
sond and qravel.
18-20 ft. bas. As above

20-22 ft. bgs Gray SILT wi th trace c lay to
20.3 ft. bas then some clay and trace sand and
aravel.
22-24 ft. bas. Gray, SILT w i tn some cloy, trace

sand and aravel.

24-26 ft. bgs As obove.

26-2B ft. bgs. As obove with sond lover from
26.4 to 26.7 ft. bgs.

28-30 ft. bgs. Gray SILT with some sond.
trace clay, aravel.

30-32 ft. bqs. As above.

32-54 ft. bqs. Gray SlLTY SAND with some
grovel.

36-38 ft. bgs. As above
38-40 ft. bas. As obove.
40-42 ft. bqs Gray SILTY SAND with some
grovel.

42-44 ft. bgs. As above.
44—46 ft. bqs. As obove
46-46.2 ft. bgs. Dry, gray SHALE.

• — i

1
1
1

i

Gaidar Associates



FIELD BORING LOG

OEPT

DEFT

DEPT

NO.

DEPT

TIME

H HO F 38.0' .(OR NO 933-6154

H SOU nRII 1 0' RA |Nc;p M. LEUIEU)

H ROCK CORF 0 WFATHFR SLJN

D!<;T SA o n^ <;A o TFMP J*' F

H Wl. . >•* MRS PROD N*

VM Ni HR«; DFLAYEfj NA

PR

PR
r>R
DF

Wl

OJE

ILLI

ILLI

ILL

. S

. C

CT RNC/SALEM/OH RORINC NO PZ-3-M

NG METHO

Nf. nn
n 8-1/'t" ID HOLLOW STEM AUGER SHFFT 1 °' 1

SPP.OWLS DRILLING CO. SURFACF FL "5J7 0

RIG CME-75 DRI1LFR D. WRIGHT DATUM M^

AMPLER H

ASING HAIv

AMME

<MFR

? HO LES. DROP 30-inch ^TARTFD '^00 12/2/96

NA nROP NA f.OMPI FTFH "00 12/4/96

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION

A.S AUCIR SAilPLF BL BLAO4 M ICOM' SA SAt*>LI "lITTir" - i-lW

D.O D»l* WIN c COAR3C MOT WOTTLCD SD SAX) "A»*' - X-MH

Hi IŜ ™"" Sv SiJo S5c £££: » Si CONSISTENCY
il stOTTTD IL*C r THE R* PWSSWf-HVMAUC In TR*ct
T.O THM-WAUEO. OPEN rUAC fRACtCNTS ru PRESSURE-MANUAL ML WATCH U\Q. IS LOOSE S SOFT

W.S •«>< SAU^LC LTD ULYtRED RES RtSItUAL > nliOW tm DtNSE ST STFT
U UTTLC RI ROCX V MRY H HM«D

ELEV.

DEPTH

;

- 2

-

- 6

;• a

-
1_

r
r
-

r 1B

.

r -°
b

i:
L
:
- ,fr "J

:

r 3 0
-

- i*

- 38
:
-

I
- 42

-
- 4c

OESCR'PTION

0.0-15.0' SAND AND SILT
LAYERED TILL.

16.0-32.0' SILT

32 o-5S o' SILTY SAND

.

'

BLOWS/
FT.

SAMPLES

NO.

1
-J

1

i
-I
-i
3

1
q
j

j
j

1

— 1

H

-1

:
1
1
3

]
J
1
H

q

1

TWl
froRCE)

REC/ATT if!
-

J

-

-

-

-

-

SAMPLE DESCRIPTION AND BORING NOTES

Soil descriptions based on samples collected for
PZ-3-S.

8 1/4-inch augers advanced to 20 ft bgs.
PID. LEL, Oj meter readinas non — detect in B2.

6-inch dia. Sen 40 steel casing set \o 18.8
ft. bgs. and grouted ir. place

6 — inch solid auaer advanced inside casmq to 38
ft. bgs. Non-detect meter readings in breathing
zone.

Golder Associates



FIELD BORING LOG

63.5' .JOB Nf) 933-615* PRDJFrT RNC/5ALEM/OH . BORING N0._DEPTH HOLE.

DEPTH SOIL nmi i *6-Q' HA INSP. M LEMIEUX DRimKir, MFTHOH 12-1/4. 4-1/4" I.D. HSA. 5-7/5- ROTARY SHFFT i °' 1

DEPTH ROCK roRF 0 . W^ATHFR CLOUDY QRll I INfi CO SPRDWiS DRILLING CO. SURFACE EL.JL12™

NO. D!ST. SA.JLUS. SA -0 Tf_MP *Q- F HRll I PIT, CME-75 HRll LFR P- WRIGHT DATUM "SL

DEPTH VST ^ HRS. PROD._^*___WT. SAMPLER HAMMFR ^O LBS- DROP 30-inch STARTFD 09^0 12/3/96

TIME Wl NA HRS DFiA/rn. NA WT CASING HAMMFR "A HROP b^ COMPLETED 15^° ^/lB/9.

SAMPLE TYPES

».» *OCC" SWIM

D.O. wtfvc cm i

«C DOCK COM

TO. THM-»ALL:D. OfV
T.P. TM*.-»ALL 10. PlSTW
*.S. «IA^ SAilll

ABBREVIATIONS

UC MCACXOUS

SOIL DESCRIPTION - RANGE OF PROPORTION

CONSISTENCY

Lit) LAYtBED

ELEV.
DEPTH

DESCRIPTION BLOWS/
FT.

SAMPLES
SAMPLE DESCRIPTION AND BORING NOTES

Soil descriptions based on samples collected

P2-5-S.

0.0-15.0' SAMD AND SILT
LAYERED TILL.

K 30
i-
i-
L-

P5

t

16.0-32.0' SILT

(:

32.0-46 0' SILTY SAND

— 15

c

50

U6.0-6J.5' WASHINGTOK'VILLE
SHALE

— 65 i 63.5' - £nd o( Bo'enole.

- 7U
h

h «
f

I- no

-\
-1

1

-q

d

tor

12 1/4-inch augers advanced to 19 <t. bqs.

PIP readings on cuttings from 14-16 11. bos

were from 3 to 6 ppm.

10-inch dig. Sch 40 steel cosing _set to 19

ft. bqs. and grouted in place.

4 1/4-inch augers advanced to 50 U bgs.

6 —inch dia Sch 40 steel casing set to 50

ft. bqs. and grouted in place.

5 7/B-inch air ro ta ry bit advanced ito 63.5
ft. bgs. PID. LEL and 02 reading nan — d e t e c t

over Vnis 'interval 'in breatnina zone

Golder Associates



FIELD BORING LOG

I L

DEP1

DEP1

DEP1

NO.

DEP1

TIME

H HOI F '2.5' ,]OH NO. 833-615* pf

H SOU DRIII US' RA iM.qp D. WEHN np

H RC'CK CORF 0 WFATHFR SNOW riF

ni9T SA 0 nt; ^A 0 TFMP l*' r np
H Wl >"4 MRS PROD N* Wl

Wl N* HRq HfXAYED NA wn

?OJi

ILL

ILL

ILL

. S

. C

TT RNC/SALEM/OH RORINC NO P2-<-S

NG METHO

NT, rn

n 4-1/4" I.D. HOLLOW STEW AUGER SHFFT 1 of 1

SPROWLS DRILLING CO. SIIRFACT Fl 1191.5

PIT, CME-7S HRll 1 FR D.WRIGHT DATUM "SL

AMPLER H

ASING HAK

AMME

<WER

? MO* DROP 30' STARTFR '230 12/9/96

NA riROP NA r.OMPI FIFO 1315 12/9/96

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION
TRACT' - D-sx

A.S Aoctc I.WJPU BL. BLACK w teiMLU a* »w*>U limr - s-i?x
c-i oiuw :I*J*M: en en<x*< uc MCACCOUS &*T SATURATED 'stwr - IS-JOT

0 own* OtH C C0«»a KIT MOTTltO 31 MM) '**«" - 3O-Wt

i KttSCX SAU»U C* CA9NC HP NON-PLArtlC S Si-t

-S. *TC"CM SAWPU a CLA* OC tftMtX 9r JI.TY /-*/-\i P m <- Tf KI /" \/
c «ooi «« CIT aj>trv o« OBC*»*C » sot CONSISTENCY
T. SLOTTTH TUBC T TNC PH ntCSUK-HlTMAUUC TM TVACC
0 THu-KAiilD. C*th tH« FUfcttCHTS PM MtSSOHt-MWOM. «L WkTEH ITMC. U 1&O5E 5 SOFt
p. TH*-»»UCD. nsrtw a. «*VIL « «n *n MCICMT w HAMMDT c* c«**«rr FW n«M
S WASH S>*f\L Lit) L*rt»tl> - RES KSlDUAL V V[UOW DM DOfSC IT STFF

U UTTLE MX MOCK V VCftY « HAffD

ELEV.

DEPTH

I

- 2

-
-
h
-

r •

:-.
-

':

:,

~ 10

^

1 1

- 16

r- 15

-

u
-

-

DESCRIPTION

0 0-11 5 - CLAYEY SILT
TILL

5 1 3 1 2 5 ' SOFT CLAY

'2.5' - END OF BOREHOLE

BLOWS/
n.

-

-

1
-

-

"-

SAMPLES

WO

J
H

—1

~i
H

3
_J

n

ii
-*
j

-

'.

~-

^

i
~
:

r~i
HttM. BIO*S

fOBCEJ

o

pit
o:̂ ~'

-

H

-

-

-1

-

-

-

-

J

-

-

SAMPLE DESCRIPTION AND BORING NOTES

Soil descriptions based on sornples col lected for
PZ-4-M.

4 1/4— inch augers advanced to 12.5 ft. bgs.
No detections at auger top on PID, LEL or Oj
meters.

Golder Associates
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FIELD BORING LOG

DcPT

DEPT

DEPT

NO

DEPT

TIME

H HCLE . '2.2' JOR NO 933-6154 pfi

H SOIL DRII 1 «.r r,A INSP D. WEHN DR

H ROCK CORF 0 WFATHFR CLOUDY DR

rilSI ^A 0 n<; C;A 22 TFMP JO" F PR

H Wl NA HR^ PROD NA wl

wi N* HR=; nr LAYED NA Wl

OJE

ILLI

ILLI

ILL

. S

. C

CT RNC/SALEU/OH RORIMf, NO PZ-4-M

NG METHO

MO, rn
[•) 4-1/4" I.D. HOLLOW STEM AUGER ^HFFT 1 °f 1

SPROWLS DRILLING CO. SIIRFACF Fl 1'9'.2

RIP, CME-75 r>RI] I FR DALE DATUM "SL

AMPLER H

ASING HAN,

ikMMEF

(MER

? 14D LSS. DROP 30-.nch STARTFD OBOO 12/6/96

NA DROP NA r.OMPl FTFn "30 12/6/96

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION
T1MCC* - 6-M

*.& AUCiB S.WH.E ft. BLA« f kCDUW S* SU^LI lITTLr - S-12*
C.S. Ou«*< I,J*tZ V* V>O*M MC MCACTQUS S*T SATURATED "SOT* - 1J-JOS
DO I*M: iy N c cowra MOT *KirnxB «i sue "**o' - 3o-»n

4. OCMSON iAMPU CA CA9NC M* NW-«\AS1IC S «.t
i FiT&Ht" '.AMPLE a u»f oc PIAMGC ST M.TT /•v/M.ioir-Ti-n,-"^
c BOO; «•( av u»*tY o*c ORCAMC w soK CONSISTENCY
T. SLOTTED '-UK ' PWt PH MtESUW-HltMAUUC Iff DtAtZ.
0. THW-*AL.tD. 0*tN FRAC FRACtCNTC rw MESSUK-WANUAL * WATCT IfWl LS IOOSC S SOFT
». TMM-«A|..C.C. WSTCW Gl CftAAl * MB m VDMT OT HWUCH tV COt»*CT n* FUM
S W^» SAlPU LYD LAYTRCO tfS KSWH. V ItLLOW ON DCXSC ST STVT

U UTTLE 1UI ROW. V VCinr M HMD

ELEV.

DEPTH

r

r
t- 4

f

i7 6

t

r •
t
u
- 10
^

V-
h
k- 1;

r
h
P- 11
I1

U
h
h

C- 16

i- 20
t
1-

t«
t-
c
f- 2<

u
L

t" 2t

t

F- 2e
u
L

L s o

r
r ̂ 2c
t
[- 34

h6
j:
h J£

U
C

1;
'.- AJ

r-

••- ^t,

Fr

DESCRIPTION

o.D-v.o' CLAYEY SILT TILL

1: 3 -2 i 0 ' SOFT C L A Y

2VO-2IJ.O' SILT AND SAND

28.0-42 «' SILT

42.4-43 ?' WASHINGTONVILLE
"1 SHALE f
<o.2 - E.nd of Borehole.

BLOWS/
FT.

-

-

j

I
;

':

SAMPLES

MO.

1

2

3

4

5

d .

H °

~

:

;

7

8

9

^0

H

-

11

12

] '=
]l4

i15
3 16

r;
:

\

-_

18

19

20

21

322

^
1

1

Tut

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

HUM BLOWS
•CT » w.
(rwta)

1.2,
3,3

4,8,
8,9

10,8,
7.3

4.5,
6,7

5,5,
5,5

2,9.
S.7

2,3,
2,3

WH.2,
3.1

4,4.
5,6

WH.WH.
3,4

1,2,
2.3

1.2,
4.6

3.4.
5,10

4,7,
11,11

2.3.
5.7

2,3,
5,6

2,3.
6,7

-* ct

8 JO

3,6.

8,9

3,3.

5.9

5,6.

9,16

3,15,
50/02

HtC/fcTl

1.2
2.0

1.6
To"

1.5
2.0

1.9
2.0

1.8
2.0

1.9
2.0

2.0
2.0

2.0
2.0

2.0
2.0

2.0
2.0

2.0
2.0

1.4
2.0

1.0
2.0

1.8
2.0

1.8
2.0

0.5
2.0

1.7
2.0

1.6
2.0

1.8
2.0

1.7
2.0

1.7
2.0

1.0
1.2

Q§!
a£Ji

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

—

SAMPLE DESCRIPTION AND BORING NOTES

0—2 ft. bgs. Soft, moisl. yellow- brown

CLAYEY SILT with trace grovel, fine sond.

2-4 ft. bgs As above.

4—6 ft. bqs. As above.

C O (t k A K ' H-: 1 ' 1 - , + t - , ' !

coarse sond lens.

8-10 ft. bgs. As from 4-6 ft. bgs. above 10 9.2

ft. bgs., then loose, moist, gray SILT with some
clay, l i t t le fine gravel.

10-12 ft. bgs. As above to 10.8 ft. bas.. then
compact, red-brown SILT AND FINE SAND with
l i t t le clay (and 3— inch thick sond layer) to 11.3

ft. bgs., then firm, moist, brown CLAY,

12-14 ft. bgs. Firm to sof t , moist, gray CLAY

with a few 2 rnm thick silt partings.

, . . _ , .

16—18 ft. bgs. As above with no silt partings.

18-20 ft. bgs. As above.

20-22 ft. bgs. As above with several silt
partings and a 2-mch thick sand layer.

22-24 ft. bgs. As from 12-14 ft. bgs above
grading to loose, saturated, arav SILT with some
clay.

2 4 — 2 6 ft. bgs. Alternating 2 ones of the above

ond o loose, gray, coorse SAND with litUe cloy.

26-28 ft. bgs Alternating zones of loose gray
coorse SAND with little cloy ond compact, qroy

CLAYEY SILT.

some rounded fine aravel ond l i t t le clay ond fine

sand.

30-32 ft. bgs. As above.

32-34 ft bgs. As above.

34-36 ft. bgs. As above.

36-38 ft. bqs. As above.

38-40 ft. bgs. As above.
40-42 ft. bqs. As above.

42-44 ft. bgs. Weathered, g rav SHALE at 42.4

f t . bgs.

No breathing zone detect ions on PlD. LEL or 0:

meters

t

Colder A»eoci«tes



FIELD BORING LOG

I t

i HFPTH HD1F 65-5' .IHR MH 95^-615* PR

DEPT

DEPT

NO

H Sf'll DRII 1 *2.«' T,A INSP D. WtHN nR

H ROCK CORF 0 wFATHFR SNOW ' nR

HIST SA 0 (ic; qA 0 TFUP 34" F nK

DFPTH wi . NA HR<; PROO NA wr

TIME WI ' fJA UPS OF LAYED NA W!

OJf

ILLI

ILL

ILL

. S

. C

TT RNC/SALEM/OH RORINH NO. PZ-4-B

NG METHO

NT, rn

n 4-1/4' I.D. HOLLOW STEM AUGER SHFFT 1 °< '

SPROWLS DRILLING CO. SIIRFACF Fl "91.8

Pir, CME-75 DRIUFR D- WRIGHT HATIIU MSL

AMPLER H

ASING HA*.

<kMMEf

«MFR

? '«0<! DROP 30' STARTFH "00 12/9/96

NA nsnp NA roMPi FTFHIOOO 12/17/96

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION
TKACr - D-9X

AiictB !utf>u BL eocx u tctHju SA sum IFTTLT - s-m
txutu <MI*VE e* wow we MCXC&OUS a*i wimMtD *KMC* - *i-m
Wrvl CVTN c COARSt WOT wOTTL£D » IAW "**«* - 30-MX

5. MMSCM UMPt£ CA CA9NC NP K»» -CLASTIC 9 H.T
FilCKCT i***P\.I O. a>1 CC [MAHIX »!• H.W /rkMCICTCMr V
*ocx cctc a.v CLA-rTr MC GffCAMc « ic»* OUNoli> 1 L. N L- T
SLOTTCD TUBC r rwt w MCSUKE-HIOIUJLC TH TKACC

. THH-VAJ.ED. CfCN rVAC FMACkCNTS MJ ntSSUff-WMlUV «L «WE* IT<L IS L&OH S MTI
THN-VAJ.ES. PISTD4 Q CTAVtl » WD WH M(ID4T Or HMdUCtt C^ K***CT FW rww
•n» SA*>U IVD L*TTBtD KES PtCSDUM. T YOiOW DM KNSC ST STFF

U UTTU M «XX V VCRT M H^(D

EXEV.
DEPTH

- 5

- 10

- \b

:-20
P
L M
E
t 3 6
:

f"
...
^ 4 5

F

r 5 0

r 5 5

-
-

~ 60
[-
-
- 6 5
r
h
h

- 7C

r»-

-
-
-

-

7
-
-
r
-

-

,
_
-

'-
-

DESCRIPTION

0.0- 11. 3' CLAYEY SILT
TILL

11.3-21.0' SOFT CLAY

21 0 -2SO ' SILT AND SAND

2E.O-424 ' SILT

SHALE

45 O-f'0.5' MIDDLE KITTANNIMG
SANDSTONE

60 5' - END OF BOREHOLE

BLOWS/
FT.

-_

-

-_

~

-

-_

'-
~.

\

~.

j

-

-_

\

-

j

|

SAMPL£S

HO. n«f
k*MJ. M.OWS

PCX e M.
(react)

HEC/ATT

E
a.
UJ
o

-

-

-1

-

-

-

-

-

-

-

SAMPLE DESCRIPTION AND BORING NOTES

Soil descriptions based on samples collected 1or

PZ-1-M.

8 1/4-inch augers bored to 45 ft. bgs.
PID, LEL and 0, meter readings over this interval

measured at the top of augers are normal

(non — detect).

6— inch auger bit run inside 8 1/4— inch augers

from 45 to 48 ft. has. to cut casing socket.

As before, instruments non-detect.

6-inch dia. Sch. 40 steel casing set to 48 ft. Dg^

and Qrouted in place.

5 7/8— inch roller bit used (with air) to ream

from 48 to 60.5 ft. bgs. on 12/17/96. PID. LEL,

and Oi meters non — detect measured at return
air collection tank.

!

Gaidar Associates



FIELD BORING LOG

DEP1

DEP1

DEP1

NO

DEP1

TIME

H HO_F 'B.5- .mfl NO 933-6154 PF

H SOIL DRIII 185' HA IN^P W. LEMIEUX np

H RO:K TORF o WFATHFR CLOUDY np

ni^T SA o ii'^ <;A o TFMP <o- F DF

H Wl "* HR^ PROD N* Wl

WL _ N* HR9 OF LAYED NA Wl

?OJ

ILL

ILL

(ILL

. S

. C

-f-T RNC/SALFJU/OH RDRINr, NO PZ-S-S

NG METHO

NT: rn
0 4-1/4' I.D HOLLOW STEM AUGER SHFFT 1 °f 1

SPROWLS DRILLING CO. SIJRFATF Fl 1197.3

RIP, CUE-75 HRII 1 FR D.WRIGHT nATIIU "SL

AMPLER H

ASING HAK

AMME

/IMFR.

^ 140 LES. DROP 30-inch STARTFn "35 11/21/36

NA nROP NA TOMPI FTFF) 1200 11/21/91

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION
•WAff* - D-M

s *vct* i«*ipu a. BLACK v tctnuw s* SAWU T.irn.r - 5-m
S CHUff. SU*il V) MOM we MOCCOUS S*T SATURATED *SOM[* - 17-301
o. c*'*: WIN e COAKSC MOT iwrnjD a) IAX> "wo* - JO-SOT
S. DCMiSW SAMPLE CA CA9UC M» kON-PiA5T»C 9 M.T
S. PilOiCB &AMPU a CLA-r OC OtANCe BY tt_TY /-xrM ir-ir--rr-ki^w
c *«* cow a» ix>«> OK WCAMC sw KM CONSISTENCY
T SiOniD TU« T FMt P« ntCSSUMC-HITMAUJC T* THAtt
0 TMM-*A.j.[t). ô EN HIAC F«ACK>m PM ntCSSURE-WWUN. M. wnlDI LTVCL LS LOOSE S SCTT

p. Txn-«*.i[t. PTSIIX a CMAVCL R PUD *H MUCHT « HMIMCR O> CO** ACT rw nmi
w.S **& SirfM Lm LAYTBtD *ES RCSWAL TT ¥EL10« DM DENSE 51 STIT

U UTUt HX ROCK V «RT H HMD

CLEV
DEPTH

: 2

- 4

- 6

- 8

' 10

:
- K

:-"
i»

h
:
- 1A
-

t
\-

r- 26

h
r-
- J2

- 34
-

r"
L i 8

U
- 4:
i-
-
- 44

:-̂
- 4C

1-

-

DESCRIPTION

0.0-7.0' SAND AND SILT
LAYERED TILL.

7.0-18.5' SILT

1S.5' - End of Borehole.

BLOWS/
FT.

~

_

^

:
-
:-
•

-

j

j

1

1 
1 

1 
1 

1 
1 

1 
1 

1 [ 
1 

1 
1

1 
1 

t 1
 

1 
1 

1 1
 

1 
1 

[ 1
 

1 
1 

1

I

-

T

~„

SAMPLES

NO. TWt

HMM bOIA

PER 6 •<
(fwtct)

KtC/ATT sllcc ^

-

-

-

-
-

-

-

-

-

-

-

-

SAMPLE DESCRIPTION AND SORING NOTES

Soil descriptions based on samples collected

for PZ-5-M.

4 1/4-inch ougers advanced to 18.5 ft. bgs.

PID averaged 1 ppm over this interval.

Qolder A&socistes



FIELD BORING LOG

DF.P1

DEIPT

DEFT

NO.

DEPT

TIME

H HOIF l+.O' .inp MO 9J3-6154 PR

H SOL DRIII. 3«-0' T,A INSP "• LEWIEUX HR

H ROCK CORF 0 WFATHFR CLOUDY DR

HIST <^A o us SA ie TFMP J«' f ns
H Wl w» MRS PROD NA WT

Wl NA HR9 OF LAYED NA wn

OJE

ILU

ILU

ILL

. S

. c

CT RNC/SALEU/OH RORINH NO PZ-5-M

NG METHO

NT, CO

r, 4-1/4" I.D. HOLLOW STEM AUGER SHFFT 1 ol !

SPROWLS DRILLING CO. SURFATF Fl 1197.2

RIP, CME-75 DRII1FR D. WRIGHT DATUM "SL

AMPLER H

ASING HArV

AMMEF

4MFR

) 140 LBS. DROP 30-inch STARTFD "15 1 1/20/96

NA DROP NA rrtMPi FTFn i«o 11/20/91

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION
•Ti»Acr - O-ST

AUGER SWPLl K BUAO u KDUI SA UUPLE 1ITTLC" - i-'?t
01UM1 itMM t* affDMJ MC MCACXOUS SAT SATWA7ID *SOMC' - 13-3O»
t*w[ OPttt c COARSE M01 wonuc BD SMC -«**V - 3O-SOH
DCMMX &AMAII CA CA9HC MO N»,-*IA£1IC S JA.T

moca lAAtnf a Q>T oc CMAMGC st ».TY /•./•\nni<-TrM^\y. »oo. co« a.* a>*> ore »tjj.c a. sax CONSISTENCY
SLOTTO] TXItt r r»*c *»< »«E3SU«C-H*OftALAJC W THAU
TWW-»AILED. WEN nlAC FHAttCWTS *K PKSSUKE-UMUAi. *L WA1CR LEVEL LS LOOS 3 WTT
Thn-«AlLED. WSTff* GL CMAVTL ft HO «H MJCHT or HAMMER ty cotVACT nj nftw
MAS4 SAl«U L>TJ LAYTRCD KES PIESDUAL V VEUOW DN DENSE ST STTT

U unv£ ftl KOQ. V vt«« K HAKO

ELEV.
DEPTH

- 2

-

'̂

'- 1C

r 12

-
-

r 1 "-

r '6
-
- 16

L--
- ?4

j - 2 6

:
-

i»

f , .
; "-

L ^

U

f,

L 4 o

_

r:
:
>

t - " J
L
.

- 16
-

DESCRIPTION

0.0-7.0' SAND AND SILT
LAYERED TILL.

7.0-32.6' SILT

32.6-J4 9' WASHINGTONVILLE
SHALE

JT- 9 -- End of Borehole.

BLOWS/
FT.

;

;

-

-

SAMPLES

HO

1

2

3

J 4

d s
-1

:
-

6

7

"3

^ 8-J
H g

.jio
1

"

] 2
-]
313

^^
H
-

\

\

\

-_

-

-

15

16

17

IB

TKPI

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

HAWW. iLCmS
PC* B M.
(FOKCO

1.2.
1.1

2,2,
3,3

7,9,
7.8

2.5.
5,5

2.5,
6,6

4,4,
6.9

6.7.
7,10

4,6,
8,11

SEE
NOTE 1

SEE
NOTE 1

4,8,
10.10

4.5.
6.4

3.10.
13,13

4,6,
2,6

6.10,
9.11

6,10.
12,15

22,32,
35,50/4

30.35

"EC/An

1.1

2.0

1.7
2.0

1.3
2.0

1.7
2.0

1.9
2.0

2.0
2.0

1 8
2.0

1.7
2.0

1.0
1.0

1.0
1.2

1.3
2.0

1.7
2.0

0.7
2 0

0.3
2.0

1.8
2.0

2.0
2.0

1.9
1.9

0 8
1.0

g!l
0

0

0

0

0

0

0

6

2

4

7

6

10

18

4

6

40

12

-

-

-

SAMPLE DESCRIPTION AND BORING NOTES

0-2 ft. bgs. Firm, moist brown CLAYEY SILT wi th

some roots.

2-4 ft. bgs. As Above.

4-6 ft. bqs. Compoct, moist, brown, fine to med
SAND with some silt.

6-8 ft. bgs. Fine SAND with some silt to 7 ft
bgs. then SILT with some sond

8-10 ft. bgs. Compact, moist, brown, SILT with
some sand, trace gravel.

10-12 ft. bgs As above.

12-14 ft. bgs. Compoct, saturated grav-brown
SILT with some sond. t race arnvel.

14-16 ft. bgs. As above.

16-17 ft. bgs. Saturated, gray SILT wi th some
SAND, trace grovel.

17-18.1 ft. bqs. As above. No sample from 18.1
to 20.0 ft. bqs.

20—22 ft. bqs. Compact, saturated green-brown
SANDY SILT with trace gravel.

22-24 ft. bas Gray, C L A Y E Y SILT wi th some sand
to 22.8 ft. bgs. then gra> coarse SAND wi th some
Silt.

24-26 ft. bas. SILT with some sand and clay,

trace gravel to 24.6 ft. Dgs. then med SAND.

26 — 28 ft. bgs. Loose SILT wi th some sond. t race
grovel.

28—30 ft. bqs Compact, saturated, dork qray,
SANDY SILT with trace grovel.

30—32 ft. bqs As above, but moist

32-34 ft. bgs. As above, to 32.6 ft. bgs. then

dark gray friable SHALE.

34-34.9 ft. bgs Dork qray. friable SHALE

NOTE V. Split spoon shoe lost while removing

DO-B. Shoe recovered m 00-10 using 3 3/4-
inch diameter sampler.

Golder Associates



FIELD BORING LOG

DEPTH HOLE 65.5' . JOB MO 933-6154 PRD.IFfT RNC/SALEM/OH RORIMH NO PZ-S-B

DEPTH SOIL DRII I 32.0' p.A IMSP " LEMIEUX pRII I INf. UFTMOD 8-1/4" I.D. H5A. 7" SSA. 5 7/6" ROTARY SHFFT 1 o< 1

DEPTH ROCK CORF 0 WF J.THFR CLOUOV fSRH I IMf. CO SPROWLS PRILLING CO. SURFACE Fl 1197.1

NO. DiST. SA._QL us. SA o TFUP 35- F nRM i a>r. CME-7s HRILI FR D- WRIOHT DATUM USL

DEPTH Wl t<± MRS. PROD._m_WT. SAMPLER HAMMFR i«0 LBS. DROP 30-ir.ch STARTFD '^00 u/zs/96

TIME WL. !<* HRS. DELAYED—!!*— WT. CASING MAUMFR NA nRQP NA f.nUPI FTFD 1230 12/13/9-

SAMPLE TYPES ABBREVIATIONS son DESCRIPTION - RANGE OF PROPORTION

«.s *ucff> SIMPU BL BLACK w hCfuw &> sufil tinu* - s-irx
C.S. O-IUI*< Sj-t*n-£ •» BNOiM MC MCACZOUI S*1 SATUIATED "SOM[~ - 17-JOT
C.O. C*Nt V. H C COM«C Wn UO\TLl( *C V>>O "**«" - 1Q-VT*,
O.S. OCMSO^ MWPLC CA CA9»C "t> NON-̂ A$HC S SLT

fic »ocx co»t av CLATtv o*c ORCAMC sw so« CONSISTENCY
S.T SLOTTIB IUK r fuc »*i P«SSU«-MYD«AIOC TB TOACI
T.O. THM-VKJ..ED. QPfH H»AC F«M*tNTS fM FttCSSUAC-MAMUAt «. WAtl LEW. LS lOOSf S SCTT

T.P. THH-VA1..EO. nSTCM a DtAVfL • «D «H M1ICHT V HWMDt O> CO* ACT FU HMt
«.S WASH SAlVtf LID LAYERED *£S 4C9CMJM. T YCLLOW DM DCMSC ST 5 TFT

U UTTl£ IU WXX V «*Y H HARD

ELEV.
DEPTH

- 5

r '11-
I

-
-

- 35

r 4 0
_

L
- 55

c
- 6C

-

i- 65

*•

— ^r

:

- 75

: 8°
-

-

- 9j

-

h

^

-
-

- HO

-

DESCRIPTION

0.0-7 0' SAND AND SILT
LAYERED TILL.

7.0-32.6' SILT

^ 2 . 6 - 3 0 0 WASHINGTONVILLE
SHALE

50 0-G5 i' MIDDLE KiTTANNlNG
SANDSTONE

65 :!>' - Ena c-f Borehole.

BLOWS/
FT.

j

-

-
-J

\

-

-

~

-_

~_

-

~-_

-_

-

SAMPLES

NO. Trtt
HAMU. BtDWS

PC* e N.
(FORCE)

ttC/ATT

o - "i"

-

-

-|

-

-

-

^

-

-

-j

j

SAMPLE DESCRIPTION AND BORING NOTES

Soil descriptions based on samples collected
for PZ-5-M.

8 1/4— inch augers advanced to 36.0 ft. bgs.
switched to 7— inch SSA and continued to 53.0
ft. bgs. (inside HSA's)

6-inch din. Sen 40 steeel cosinq set at 53.0
ft. bqs. and grouted in place.

5 7/8— inch roller bit used (with air) to ream
from 53.0 to 65 5 ft. bgs.

No detect ions on PID, LEL and 02 meters
during augering or air drilling

,

-

Qolder A.»eociate«



FIELD BORING LOG

DFPTH HOLF 53.5' jnR NO 933-6154 PRn.lF(~T RNC/SALEU/OH

DFPTH SOL nRin ^ze1
 r,A INSP » LEMIEUX DRII i INC; MFTHOD B-I/«" P.O. HSA. 5-7/8- ROTARY

DFPTH RO-K CORF 0 WFATHFR CLOUDY r>Rl[IINfi TO SPROWLS DRILLING CO.

MO n^T SA 0 IK SA 0 TFMP <0- F nRll 1 Rir, CUE-75 ORIIIFR D.WRIGHT

DFPTH Wl "A HRc; PROD "A WT <?AUPI FR HAMMFR HO LBS. DROP 30-mch

TIMF wi NA HR<; nn Avrn MA WT r.A<;iMr, HAMMFR MA DROP NA

RORINIT, MO P2-5-1

cjHFFT 1 ol 1

SURFACE Fl H97.3

RATIJU "SL

STARTFD OB^S 12/6/96

rouPi riFn ie«5 12/1 3/9'

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION

*,5. AU«R $'Hn.f A BLACX U WDtUh SA SUTL£ T.irn.F" - 1-12*

0. ("« C*-1N C CO*WW KOT UOTTLCt) SP SMC ~*M)' - JO-Wt
i DCM&ON !J>M»i£ O CASHQ MP NQN-*>|_AS*C S SLT

1 ?<S'IJoit"'u S- £.!cv Se 2S« » Si CONSISTENCY
I. SLOTtro 'utt r rue *, ntESaw-HYDftAUX W ™»c£
0 THW-»MJ tD. CPO4 r»« ntM»CNn nt nKSSUK~u*MUM. It whlcK IM1 IS lOOSt 5 MJFT
f TNM-WAUU. PIS^CM a OTtvfL H MD MH wticnt or HMrfuM CP ca*icn ni mw
S. WA94 SAkPLE L>D LAnKD M£S HCSDUAL Y miOW CM OCNSC SI STFT

LJ UTTU " R( KCCX V VERY H HARD

ELEV.

DEPTH

-
-
- 5

1 ,5

i
- 20

_

- 25
-
r

- 30

J_>

j "

[1

r"

: 5 °

:
-
- 70

;

-
-

- 80

-

|

- 90

-

- 100

:
-105

ruc

:

DESCRIPTION

0.0-7 0' SAND AND SILT
LAYERED TILL.

7.0-32. 6' SILT

32.6-50.0' WASHINGTONVILLE
SHALE

iOO-50.5' MIDDLE KITTANNING
SANDSTONE

50.5' - End of Borehole.

BLOWS/
FT.

_

-j

-_

-

~

\

-_

_

~

i
-
-

1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

SAMPLES

NO. T«
HUM. «LO*S

it* e N. WC/ATT rfl
tL

-

-

-.

-

-

-

-

-

-

-

-1

-

SAMPLE DESCRIPTION AND BORING NOTES

Soil descriptions based on samples collected
for PZ-5-M.

8 1/4— inch augers advanced to 36.0 ft. bgs.
PID averaged from 0 to 2 ppm over this interval.

6 — inch dia. Sch 40 steeel casing set ot 35.0
ft. bgs. and grouted in place.

5 7/8— inch roller bit used ( w i t h air) to ream
from 36.0 to 50.5 ft bqs. No detect ions on PlD.
LEL and.Oj meters at air return tank.

Golder Associates



FIELD BORING LOG

DEPTH HOI

DEPTH SO!

DEr'TH RCK

NO. DIST.

DEPTH WL.

TIME WL. _

F 37.2' .IDR MO 933-6151

DRI1 1 e-7 ' T,A INSP D WEHN

'K TORF

NA

NA

SAMPLE TYPES

A.S AUGfR SJMPU
C.S Oiu«< SJ^U

D.5. DCMSON -.AW»l£
P.S. HlCWlR 'J*IM

R C "OCX CC*(
41 VOTTID ruec
T.O TViW-»AL.ID. OPCN

0 VJFATHFR CLOUDY

A 5 TEMP 35' F

HR<;

HRC;

ft
c

r
ruAC
a
11D
U

PROF)

DELAYED

kLACK
B*O*N
co*mc
OSNC

rwr

>1t«C
UTTU

NA

N

PROJECT

DRILLING ME

DRILLING CC

DRILL RIG

WT SAMPLE

* WT CASING

ABBREVIATIONS

U kCCMLW
MC MCACCOU5
MOI wgraiD

DC DMM4CC

OftC OftCAMC

KS
mzi
RESDUAL
BOCK

RNC/SALEU/OH

TH

R

H

SA

SA
9D
9

»
TR

Y

on 8-1/4" I.D. HSA, 5 7/8' ROTARY

SPROWLS DRILLING CO.

IR TH-60

HAUMFR KO

HMMFR NA

SATUIMtC
9AIO

to«c

WICHT Of HAWWU
nuow

riRM 1 FR D. GLOBE

LBS. PROP 30-inch

FIROP NA

RORINH NO

SHFFT 1

PZ-6B-U

>! 1

SDRFATF Fl 1172.0

DATUM WSL

STARTED °B15

COMPI FTFn1*30

n/21/96

11/25/96

SOIL DESCRIPTION - RANGE OF PROPORTION
TWACf - ft-M

CONSISTENCY

is LOOSE s sorr

W POet ST STFT
V WHT H HA«D ]

ELEV.
DEPTH

-

-

- 2

-

-

-

-

- 6
r

r

1 D

f-

F

L '
t
r "
i-

-

t .6

(-

U

-
h

r

i— 2t
_

r
1- 30
t-

r J*

~ ^4

r

t 36

i-

r 3e
C

^ ,0
p
t
i— 42

-

L

•- -46

-

-

0.0-7.4' SILTY CLAY TO
CLAYEY SILT TILL

7 4_g 7' FINE TO COARSE
SAND

8.7-22.0' WASHINGTONVILLE
SHALE

,

KiTTANNING SANDSTONE

37 ^ END Or BOREHOLE

BLOWS/
FT.

-1

-

:
-
-
-

-
-
-
-

-

-

-\

-J

-

->
-

-
-

-
-
-

-

-
-
-
-i
-
-
-
-
-
•
-
-

-
-
-i

J

-
-
-
-

—
H

HO.

1

t

J

4

b

TYP(

DO

nn

DO

on

uu

SAMPLES
HAM*. iUXA

PEH e M
COBCt)

N/A

N/A

N/A

N/A

N/A

•EC/ATI

1 0

2.0

1.6_
2.0

1 8
To

1.7
2.0

0.7
0.7

.i?
^-S

0

0

0

0

0

-

-

-1

-.

-

-

1

-\

0-2 (t. bgs. Moist, dark brown, SILTY
CLAY with trace gravel.

2-4 ft. bgs. As above to 2.4 ft. bgs. then
moist, stiff, yellow brown CLAYEY SILT with
trace fine sand. Trace f lecks of gray clay.

4—6 ft. bgs. As from 2.4 ft. bas. above.

6-8 ft. bgs. As above to 7 4 ft. bgs. then
moist, loose, grayish brown FINE TO COARSE
SAND.

8—8.7 ft. bgs. Saturated, loose, brown FINE T0
V. COARSE SAND with t race gravel. Weatherea
gray SHALE in tip of spoon.

No detect ions on PID. LEL or 0, meters in
overburden measured at top of augers.

Auger through Washingtonville Shale 3 ?t into
(MKS). No detections on PID in oreathinq rone.

50 ppm at base of augers while in sonostone
No detections on LEL or 0; meters.

At 25 ft. bgs. switched to 7 1/8-inch ro ta ry bit
to complete casing socket in MKS. PID readmg

Breathing Zone = 5 ppm at rig. (A i r r o t a r y )

Bit changed to 5 7/8 — inch dia. and borehole
drilled from 27 ft bgs. to 37.2 ft bgs PID
readings ot cutting collection drum ave 2 por^;
during drilling. No detections on LEL or 0: meter

l<f '

Golder Associates



FIELD BORING LOG

DEPTH HCLE 56

DEPTH SOIL DRILL _

DEPTH ROCK CORE.

.JOB NO. 933-6154 PRO.|FC:T

f,A IN'SP.

RNC/5ALEM/OH

NO. DtST. SA.JL US.

DEPTH WL _ ^

TIME WL. __ N*

WFATHFR CLOUDY

0 TFMP 32" F

_ DRILLING METHOD 1

_ DRILLING CO

_ DRILL Rir, IE TH-60

2-1/4" l.D. HQgOW STEM AUGER

SPROWLS DRILLING CO.

. BORING NO. pZ~ (

. SHEET ____L£LJ_

MRS. PROD.

MRS. DELAYED

.WT. SAMPLER HAMMER.

.WT. CASING HAMMER

. DRILLER-

.DROP

.DROP

.SURFACE Fl

.DATUM

. STARTFD 09DQ "726/96

. COMPLETED 1B15 12/2/96

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION

WrvC C**[N
OEWKW &AU
PiICMEK i**H
KOCK COD!

'***>' - JO- SO*

CONSISTENCY

ELEV
DEPTH

BLOWS/
FT.

SAMPLE DESCRIPTION AND BORING NOTES

L
t- 90

0.0-7 4 SILTY CLAY TO
CLAYEY SILT TILL

17.4-J; 7' FINE TO COARSE
v SAND
8.7-2'.0' WASHINGTONVILLE

SHALE

U;i. 0-22.0' COAL
|22.0-:>6.0' MIDDLE KITTANNING
(SANDSTONE

56 0' - END Of BOREHOLE

Augered with 12 1/4-inch HSAs to 10 ft. bgs.
No detections on PIP. LEL or 0; meters.
Soil descriptions based on samples collected
for PZ-6B-U.

Hole out of plurnb — so it was backfilled with
cuttings, moved approx. 6 ft. south and restarted

11/27/96 Augered to 11 ft. bgs. with T2 1/4
inch HSAs No detections on PIP. LEL or 0.
meters. Switched to 12 1/4—inch roller bit and
drilled from 11 ft. bqs. to 24 ft. bqs. lost oir
seol ground augers, so odvonced augers to 20 ft
bgs. Continued to drill with 12 1/4—inch rotary
bit to 30 ft. bqs. PIP readings ot cuttings
collection drurn = 1.2 pprri from 11 —3»0 U. bqs
No detect ions on LEL or Oj meter.

Installed 10—inch cosing to 30 ft. bqs. and

grouted in place.

Air reamed from 30 tt. Dgs. to 56 (t. bgs. with
5 7/8-inch rotary bit. PIP readings of return oir
over this interval were 1 to 2 ppm No detec t ions
on LEL or O? meters

Goldar Associates



FIELD BORING LOG

DEPTH HOLE

DEPTH SOU.

DEPTH ROCK

NO DIST. 'jf

DEPTH WL.

TIME WL.

6E.8

DRILL

CORE

0 us

NA

NA

8.T

0

SA. 0

.IOH NO 933-6154

C,A INSP D WEHN

WFATHFR SUN

TFMP 40' F

HRS PROn NA

MRS. DELAYED NA

PROJFTT RNC/SALEM/OH

_DRII 1 INT, MFTHCID

_DRI I i INC: r.n
_ DRII 1 RIP, IR TH-60

-WT. SAMPLER HAMMER

_WT CASING HAMMER

12-1/4" l.D

SPROM.S

HOLLOW

DRILLING

STEM

CO.

DRI! I FR

NA

NA

DROP

DROP

AUGER

D. GLOBE

NA

NA

RDRIKir, NO PZ-6B-L

SHFFT

SURFACE

DATUM

STARTED.

COMPLETE

1 ol 1

Fl '170 1

PJSL

1330 13

-r, 830 l

/3/96

3/5/96

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION

5 AUCIF S*Jm ft. PLAO W hCNUb SA SHfil llTTLf - i-IT*

s. o*ut« s**ii m PBOWJ MC ucACrou! SAT SATutATzo 'sour - i?-j«
0 Wr* CFt« C COARSE «T MOTT1XD SD JWC *V«" - JO-W1
i DCMSCFJ Suî LE C* CA9NC Nf HOM~V|>51ic 9 SLT

s. *ic»£R s««it a CWT oc WONOE ar «.TV ^/sMrioTr-M^v/
c *oa« cw*-. O.-T a>fr» »t CNCM«C 94 v»c CONblb 1 LNC Y
i SLOTTED tjtc. r rnc *n »^ESSUH£-MIO«AUIJC w in«ti
0. TW*-»AU.ED. 0«>* FWAC F**G»CNTS *d mSSuKC'WWUM. ML WATEd LM1 LS LOOSt 5 SOFT

P THM-*AU.[D. MSTCM O. CMAkfl * KCD MH WIXT V MMrfMDt C* CCM'ACT fM mu
S W*SH SAU>l£ L"rtl LAnnCD UTS HSIDUM. y YQJ.O* CM DCNSC ST SIFT

U UHU PtJf BOCX V VfRI H HMD

ELEV.
DEPTH

-

- 5

\- 15

f -
h=

h 30

h- 40

u
- 5C

:

^ cc

-

- 65
r
»-
L

- 70

I
r
- 7*

:

- 85

^ 90

i«

;
r- 100

-

- 105

-
-
.- 110

r
L,15
r

-

DESCRIPTION

0.0-7.4' SILTY CLAY TO
CLAYEY SILT TILL

17.4-8.7' FINE TO COARSE 1
SAND

8.7-21.0' WASHINGTONVILLE
SHALE ,

i -\U21. 0-22.0 COAL L

22 0-f:7.2 MIDDLE KITTANNING
SANDSTONE

1 6 7 2 - E ' S e COL'JMBIANA 1
'SHALE L

BLOWS/
n.

-
-

;

I
:

I
\

\
-_

-

1
-

}
I
-

-
-

-

-

:

SAMPLES

MO. nn
HUM BLOWS

ItN « N.
(rc*CE}

•EC/ATI sjl

-

-

-

-

-

-

-1

-I

-

.

SAMPLE DESCRIPTION AND BORING NOTES

Advanced 12 1/4-inch ID augers to 15 ft. bqs.

Soil descriptions based on samples collected for

PZ-6B-U. No detect ions on PID. LEL or 0, meters

11 — inch roller bit used to oir — ream Irorn 15 to

56 ft. bgs. Max PID readinq of return oir over thi;

interval 05 ppm. No detect ions on LEL or 0:

meters

6-inch dio. SC.H-40 steel casino set to 56 ft.

from 45 to 48 ft bgs. to cut casing socket .

As before, instruments non-detec t .

6-mch dio. Sen. 40 steel casing set to 48 ft. bg:

and grouped in place

5 7/8-inch roller bit used ( w i t h a i r ) to ream

from 48 to 60.5 ft. bos. on 12/17/96 PID. LEL,

and 0: meters non-detect measured at return
oif collection lank.

Golder Associates



FIELD BORING LOG

DEPT

DEPT

DEPT

NO.

DEPT

TIME

1

H HOI F 36 .|DH NO 933-615* PRn.lFTT RNC/SALEM/OH RORINR NO P2-7

H SOU DRII 1 36' f,A INSP D. WEHN nR

H ROCK CORF 0 WFATHFR SNOW nR

QIST ^;A 0 u«; c;A 0 TFMP 30' F nR

H wi NA HRS PROD NA vin
wi NA MRS nr LAYED •NA WT

ILLI

ILLI

ILL

. S

. C

NG METRO

Nn CO

n, 4-1/4" I.D. HOLLOW STEM AUGER SHFFT 1 ol 1

SPROWLS DRILLING CO. SIIRFATF Fl H90.9

Rir, CME-75 DRII 1 FR D.WRIGHT DATUM MSL

AMPLER H

ASING HAIv

6.MMEF

MFR

( 140 LBS. DROP 30-inch STARTED nBOD 12/18/96

NA DROP MA rOMPIFTFn 1'30 12/18/91

SAMPLE TYPES ABBREVIATIONS SOIL DESCRIPTION - RANGE OF PROPORTION

AUCZM SMPU Bl PLAOK u MCTWJW SA SAMPLE *LrrTLr - S-I7T
oil** SAtPLI BP eHOiM MC MCACCOLIS SAT SATMATCfi *SOwr - 17-30*
D*l* CTtf c COARSE MOT MOTTLED SB SAPD 'AMJ' - JO-SOX
DEMSCP* SAMPLE CA CASMC HP MON-0LAS1C s SLT

I»OCT co« av CLAYEY OK ORCAMC sw Soul CONSISTENCY
SLOTTED n*c r FUC PH p*ESSLmc-Hraumc ™ TP.ACE
TXM-»ALLID. OPEN FVAC rRAOCNTS Pw PftCSSUPf-kAMUAL «L NATO LML LS LOOSE 3 SCTT
TMPJ-WAU.ID. PISTE* a CHAVCL P. PEL W1 MtlCMT OF flAMUCP CP COMPACT HI nfw
•** lAk*L£ LYD LAYEPIP KS PCSKJAJ. Y YLUOW ON DCHSt ST STFT

u LJTTU P.* BOB v WRY H nAJto

ELEV.
DEPTH

- 2

- 4

- 8

- 10

- 12

-

DESCRIPTION

0.0-9.2' CLAYEY SILT TILL

9.6-11 6' SAND

,11. 6-::;. o' CLAY f

12.0-14.8' SAND

- 14 1

- 16
:

:

r 2 0

'.

- 26

:
- 26

- 3D

;^

'-
- 36

- JS

-

: 4
__
-_

:- «

- 4t

14.E-2J.U ULAr

20.0-23.4' SAMD

23.4-:-6.0' CLAYEY SILT

5£ 0' - END OF AUGERING
I37 3-33.0' WASHINGTON'vlLLE I

J SHALE M
38 C' - END OF SAMPLING.

BLOWS/
FT.

SAMPLES

HO.

; 1

: 2

: 3

! 4

: 5

n

: 7

V
_)

-
. 13

:T4

31 5

J16

1 17

: IB

J19

-1
-\

1

j
-J

\

TYPl

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

H*A*1. BLOWS
Pt*. 1 H

(ro«c€)

2,3.
3,7

2,2,
3,7

3,4,
6,4

4,5.
6,8

.3,2,
2,4

4,5.
5.7

4.5.
4,4

2,3,
5.6

1.3.
5.6

2,3.
4,4

3,4,
5.5

1.3.
5.3

3.6.
8,10

3,6,
10,10

4,5.
5.8

2,4,
6.9

3,4,
5,8

4,6.
8.9

4,7,
12,22

"1C/ATT

0.8

2.0

1.8
2.0

0.7
2.0

2.0
2.0

0.9
2.0

1.2
2.0

1.3
2.0

1.5
2.0

1.9
2.0

1.9
2.0

1.0
2.0

1.2
2.0

1.2
2.0

1.7
2.0

1.0
2.0

1.6
2.0

1.8
2.0

1.9
2.0

1.7
2.0

nl?

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

-1

1

SAMPLE DESCRIPTION AND BORING NOTES

0—2 ft. bgs. Loose, yellow— brown, moist

CLAYEY SILT with some fine sand.

2 — 4 ft. bgs. As above with trace gray mottling

and grovel.

4-6 ft bgs. Loose, brown, moist SILT with some
cloy trace gravel and cool.

6 — 8 ft. bgs. As above with no coat.

8-10 ft bgs. As above to 9.6 ft. bgs then

loose, brown, saturated, coarse SAND wi th t race
clay and bright orange colored zone.

10-12 ft bgs. As above (without orange zone)
to 11.6 ft bas. then so f t , gray, moist. C L A Y

with some silt .

12-14 fx. bgs. Loose, dark brown, saturated

coarse SAND.

soft gray, moist CLAY with t r ace silt partings

16-18 ft. bgs. As from 14.8 ft. bgs. above.

20-22 H. bqs. Loose, qrav. saturated coarse

SAND.

22-24 ft. bgs. As above to 23.4 U bgs. tr.en

loose, gray, moist CLAYEY SILT with t race arove:

24-26 ft. bgs. As above.

26-28 ft. bgs. As above.

30-32 ft. bqs. As above.

32-34 ft. bqs. As above.
34-36 ft. bqs. As above.

weathered gray SHALE.

,

Golder Associates
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MONITORING WELL INSTALLATION LOG
,n- K.-r, 933-6154 panrn RNC/SALEU/OH

r, ,,J<;P w.LEMiEUX nRiniMr. wFTHnn « 1/4-iNCH ID HSA

wriiHro SUNMY PRII nur: rnuPiNY SPROM.S DRILLING CO.

writ NH P2-3-S <;HFFT 1 n/ '

rsniiN
rnt t if

TfuP 3<T nRIH RIG CME-75 riRliifp D WRIGHT c;T»Rn

LOCATION / C

WELL CASING

CASING TYPE

JCXNT TYPE .

nriRniNAir<; N: 4-iS64? ?R r. 9^4493.^75

2 in rfio 12 1 f WT

TYPE J04 STAINLESS <;r

TLUSH THREAD <;,

r.RnuT oiiiNTiT-i -50 GAL. rc

GROUT TYPE 902 CEMEMT/ 10^ BENTONITE ne

MAT
LL SCRE

REEN n

DT SIZE

NTRALI2

LL1NG M

ERIALS IN
FN 2

•Pf CONT1NU

0.010 INCH

:RS NONE

UD TYP F

D ELEV.

i ELZV.

n

H97.0 WATFR nr=TH " FE-:T

1199.48 nATF/Tlur 1:/3.'9E

1100 12/2/96 rnuPinrn 1500 12/2/96
TlyE / DATE ny£ / DATI

IVEN
_ in. dio

3US WR

TORY
10

1.P
l.f BEN

IN^T

ONITf ^FAI 3/6-INCH HOLE°LUG

in «TIDN urTHnn GRAVITY .

Fll TTR Pir~K OTY 550 LBS

F1I TFR PAW TYPF NO. 5 QUARTZ SAND

NA IWC;TAI i iTinN urTMOn GRAVITY

ELEV./DEPTH

:2-°

- 0.0

-

: 5C

-

:10.0

;

; 15.0

..

•-

:: 20.0

•• 25.0

t.

h
;- 30.0

:
:

- 35.0
:
L

t
\-
h

t- 40.0

£

^ 45.0

L

-
h
^

r 50.0

f

SOL/ROCK DESCRIPTION

GROUND SURFACE

0.0-16.0 SAND AND SILT
LAYERED TILL

16.0-32.0' SILT

E
t

L.

I-

32 o 46 o' si1 TY SAND

E

SHA.LE I
46.;! - End of Borehole.

WELL SKETCH

i

I

4 0

IOC

2C P

21 ̂

29.C

«.o

/
/

^^

<•

/
/

/

X

•̂M

^

\!!
?

^

4-

Prc

Ce.
Bcr

Bt
Ct

. Ri

No.
Sor

.- — e-
Boi

Ch

C«<
B«

nch Oio

tective

tonitc 1

Ttonite

LES

er

reen

5 Ouor
d

nch Nof
thole

ip$

itnl/
tonite C

losing

rout

I

r
i. DIA.

rout

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

WELL DEVELOPMENT NOTES

Approx. 55 oa'. deveiopec
with dedicoted HOPE boiler
week of 12/8/96. Strong

chemical odor. Persistent
turbidity.

Colder Associates



MONITORING WELL INSTALLATION LOG
mp r,.-, 9::i-ei5< p-prum RNC/SALEM/OH wr, , wn PZ-3-u ^UFFT ' of ' ..

r.i ir^o "LEMIEUX DRii 1 INI-. uFTHOn E I /'-INCH 10 HSA. 6- MCH SSA r-ROlIN

».r<,THrR SU'JNY nBiLMNr. rnuPANY SDROW1.S DRILLING CO. rni , A

TI-UP 3iT np.i . R,G . CuE-75 n»

LOCttiON / CCOROINATT! N: *SS654.68 E 24-4931.68

WELL CASING

CASING TYPE

JOINT TYPE

2 ^ rtin T9 1 ( WF

TYPE 304 STAINLESS i;f-

FLUSH THREAD ^,

fj?fnn QUANTITY -100 CAL. rf

GROUT TYPE 907. CEMENT/ lOK BENTONITE np

MAT
LL SCRE

REEN TV

DT SIZE

NTRAUZ

LUNG U

LIE, D. WRIGHT ^TAR1I

D EL£V.

\ ELEV.

-n

1197.0 WATFR OFPTH 1' FE(:T

1199*7 nATF/TIUF 12/3/96

160012/2/96 rnuPiFTFD 10C512/4/9C
nuc / DATE TIME / DATE

ERIALS INVEN
iN 2 in (jia

PF CONTINUOUS WRt

TORY
ID

kP

l.f. BEN

INST

nNITT SFAI 3/B-INCH HOLEPI.UG

AI i ATinu uFTwnn GRAVITY

0.010 INCH Fll TTB PAW OTY 175LBS.

:RS
UO

NONE ril TTB PAPK T»PF NO 5 QUARTZ SANO

TYP NA IN«;TAII ATirwj urrunn GRAVITY

ELEV./DePTH

•

- 2 o

0.0

.

- 6 C

- 12.0

.

- 16 D

- 20.0

-

r

- 28 0

- 32.0

- 36.0

-

- 40.0

SOL/ROCK D€SCRPT10N

GROUND SURFACE -

0.3-16.0' SAND AND SILT '.
LAYERED TILL. :

I-

rt

E

\

\

-
16.3-32.0' SILT [-

32.0-38.0' SILTY SAND

'

jS 0 End of Borehole.

WELL SKETCH

3=

B.B

>

/

2'

ZLSL.

JUL

M C

=*•

/

/

/

/

=
—
:=:

^fm

••• -*»

'/

/

mm

4-i
— Loc

Pro

7

/

$

/~~

/

/

/

/

~T -01,
/ st

^

cH

6-
Nc

^»

Sc

Sc

ich Oio
cina Sti
ective

Ceme
Bent(
C^out

12-intf
nom. D
Bcwehol

i-incn
. Sch.
!fri Cosi

ilonit*

inch
•n. Bor<

Cf

«en

. 5 Qua
id

cl
.osing

it/
nilt

h

A.

10
'9

tote

•n

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

WELL DEVELOPMENT NOTES

Approx. 25 gol. developed
with dedicated HOPE boiler
week of 12/8/96. Sliaht
chemical odor.

Golder Associates



MONITORING WELL INSTALLATION LOG

•

tf

,0= Mr, 933-li15< pon.iFn RNC/SALEU/OH wrt i wn PZ-3-E <;HFFT ' M '

r.i ,*^ u.LEJi-Ux nRMMNn uFTHnn 12 !/«.« '/'-INCH ID MS*.. 5 7/B-iNCH ROTARY r.Rniiw

*.-iTwrp CLOUDY riRi.iiNr: rnuPAMY SPROWLS DRIU

TTUP <OT riBI, , Rir. cwE-75

LOCATION / C

WELL CASING

CASING TYPE

JOINT TYPE

GROUT OUANT

GROUT TYPE

ODFDINATTS

2 ;„ rfin 60 , , wr

TYPE 301 STAINLESS <«•

F.L'SH THREAD t;i

TY 240 GAL rr

9:7. CEMENT/ 107. BENTONITt np

M>

LL S

REEN

DT S

>JTR>

U.IN

INC CO.

DR

M
CRE

TY

IZE

kUZ

G U

ER
EN

PF

LLE „ D. WRIGHT

1ALS INV!
2 in

CONTINUOUS

EN

dio

nft

roi i AC

<;TARTT

D ELEV.

! ELEV.

n

1197.0 . WATFR nFPTH " ftE I

1199.04 HATF/TIMF 12/3/96

930 12/3/96 COUPIFTFD '530 12/18/96
T)y£ / DMt ™*E / D*Tl

TORY
5

kP

0.010 INCH

:RS

UD

NONE

TYP r NA

1 f. BEN

INST

nuiTj; CF*| 3/8-INCH HOLEPLUC

Mlf tTION MF^HnO GRAVITY

niTFR PArt- OTY 175 LBS

m TFR PAI-K TVPF NO 5 QUARTZ SAND

IN<;T*J i ATiiyJ uFTunp GRAVITY

ELEV./DEPTH

- 0.0

-

000

-20.0

: 30 0

:

- 40.0

:
,

; 50 0

; 60 0

- 70 D

: eo o

;

: 90.o
-

:
t
7100.0
-

-
-
~

F

SOIL/ROCK DESCRIPTION

GROUND SURFACE •

0.0-16.0' SAND AND SILT •
LAYERED TILL '.

r
r

I

6 o— 32 o' SILT t

t
r

r
32.0-46.0 ' SILTY SAND

I-
r
r

46.C-e3.5' V.'ASHINGTONVILLE h
SHALE

F

63. i' End 0( Borehole.

:
•

;

WELL SKETCH

|

I

I

I

c

•;

;

fes

y/

0 0

*£

u

/
/

/
_2_

ftr

=••

•̂

J_

~

-b

/

/

/

A
/

/

/

A,
A
^

-^

'/

/

/

/

/

/

/

/

/.

/

/
y

/

',

Y
/
z.

* —

^

4-
Loc
Hro

;
"si

— R

B
Ch

6-
'So

Nc
Sr

^sc

tch Dio
(ing Sl<
ective

^_

/

/

•?* -Dl

/ S>

/--,

B-inch
nom. D
Borehol

j-inch
. Sch.
•el Cos!

ler

ntonite

IBS

inch No
ehole

. 5 Qua
id

een

el
asmg

17-inch
nom. Dl
Borehol*

10- inch
v. Sch.
eel Cosi

Cement
Bentoni
Grout

A.

'9

Tl.

nj

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

A.

10

"i9

/ ;

\

i

WELL DEVELOPMENT NOTES

Approx. 30 gal. developed with
dedicated HOPE boiler on
12/19/96.

t

I

Golder Associates



MONITORING WELL INSTALLATION LOG
,,np un 933-61W PRn.lfrT RNC/SALEU/OH wp, , K,A PZ-4-S SHFFT '' nl 1

r.t ,w D. VCHN DRIIIINfi UFTHnn « 1/<-INCH ID HSA r.RnilN

wciTMFs SNOW nun i iur. rnupANY SPRO*'_S DRILLING CO. rru i »i

TTUP i*T nun! RIG CME-75 n&iiirp D.WIGHT <;T»oTr

LOCATION / C

WILL CASING

CASING TYPE

JOINT TYPE .

0 ELEV.

EL£V.

n

1191.5 WATFfi OFPTM

1193 7B HATF/TIUF

1315 12/9/96 rnuPiFTrn '*OD 11/9/96
nuC / DATE Tiuc / DATI

noimiNATr<; N: <S8379.7: E- 2^*4793.33

2 ir, rf,n 9.5 I 1 WF

TYPE 30* STAINLESS sr

FLUSH THREAD «;i

GROUT QUANTITY 10 GAL. Cf

GROUT TYPE 902 CEUENT/ 105! BENTONITF. na

MAT
LL SCRE

REEN TT

07 SIZE

NTRALIZ

LLING U

ERIALS INVEN
EN 2 in. dio

•PF CONTINUOUS WR

TORY
5

*p
.1. BEN

iw«;i

nwiTF <:r»i J/B-iNCH CHIPS

in «Tinw uFTHon GRAVITY

0.010 INCH n i T F R P A P K n T Y 175LBS.

-RS NONE rinra PAr.K TYPF NO. 5 QUART? SAND

LID TYP NA IN<;TAII ATirw uFTHm GRAVITY

ELEV./DEPTH

: 2.0

:

- 0.0

-

:2.c
-

h
:
;6.0-
:

u.
:

^ 10.0

:
_

r-
: 12.0

f

U A

; 16.0

.

J- ie.o

^
F :o.o

SOt̂ flOCK DESCRPTION

;

-

.

GROUND SURFACE -

0.0-11.3' CLAYEY SILT TILL

I

t

I

rf
r

12.5' End of Borehole.

WELL SKETCH

r^-

ii_

7 4

^

/
/
/

=

, —

.

/

/

/

/

'•

4-
. — Lex

Prc

Be
0

-— -8-
Bo.

Sor

nch Dio
kiog Sti
tective

Cemen

itonite

nch DlA
ehole

en

5 Ouor
d

el
"osinq

/ :
te

-

-

-

;

.

-

-

z

I

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

.

;

!

WELL DEVELOPMENT NOTES

Approx. 15 gollons developed

with dedicated HOPE boiler

week of 12/8/96. Well bails

dry— slow recovery (overnight).

Golder Associates



MONITORING WELL INSTALLATION LOG
JOB NO 933-6154 PROJECT RNC/SALEU/OH .WELL PZ-4-M -SHEET

r.L. IN-;P D 1KHN DRIIIINC UFTHOO 4 1/4-iNCH ID HSA

wr^rHFR CLOUDY nmi iinr. COMPANY SPRO*'_S DRILLING CO.

r.RniiN

roi i IE

TTuP 35T nRul RIC, CME-75 DRILIFR D.W3ICHT STAHTT

LOCATION / C

WtLL CASING

CASING TYPE

JOINT TYPE .

GROUT OUAN1

GROUT TYPE

nn?niNATFS N 45B375.75 E: 2444798.10

1 in rtin 25 1 f WF

-YPE 304 STAINLESS v

FLUSH THREAD • <;

ITY 30 GAL. n

S07. CEUENT/ 107. BENTONITE DR

MAT
LL SCRE

REEN T1

DT SIZE

NTRALIZ

LLINC M

ERIALS IN
EN 1

•pp CONT1NU

0 010 INCH

-RS NONE

UD TYPf

D ELEV.

i ELEV.

n

1191.2 WATFR nFPTH

1193.71 HATF/TIUF

113012/6/96 rnuPTTrn 1430 12/6/96
T1«E / DATE T1UE / OATI

IVEN

DUS WR

TORY
5

^P

.f. BEN

IN1!!

rnuiTT <;FAI 3/E-lNCH CHIPS

AI i ATinw uFTHnn GRAVITY

FII TFR PArx nrv 300 U3S.

ni TTR PArK TYPF NO. 5 OUARTZ SAND

NA IN<;TAI i ATinw uFTHnn GRAVITY

ELEV./DEPTH

•

••2.0

•
- 0.0

-
-

;
-
|«-0

t l2 .0

:

'- 16.0

:
: 20.0
.

:

- 24.0

-

- ''B 0

:

u
-

- 36.0

'- '0.0

\
f

SCK^ROCK DESCFUPTION

.

\

GROUND SURFACE

0.0-11.3' CLAYEY SILT TILL

r

n.3-21.0' SOFT CLAT J-

h

t

21.0-26.0' SILT AND SAND

28.0-42.4' SILT

142.4-43.2' 1
•VASHINCIONVIUJ: SHALE

43.2' Eno of Borehole.

WELL SKETCH

IT—

t e c

**_

zr.s

?76

a*.

«.

^

••M

—

>

/

*

' . - . - ; ; ; , ; .

4-

"ft

Cer
Ber

Risi

Boi

Bo
Ch

No.
Sor

C>

nch Dio
king Stl
tective

lent/
lonite !

r

net) DlA
ehole

itonile
ips

5 Quar
d

en

'PS-

d
Dosino

rout

I

INSTALLATION NOTES

SEE FIELD BORING LOG FOR
DRILLING NOTES.

WELL DEVELOPMENT NOTES

Approx. 30 gallons developed
with dedicated HOPE bailer
week of 12/8/96. Well still
quite turbid.

'

Golder Associates



MONITORING WELL INSTALLATION LOG
,ip M~. 933-615* PROJTCT RNC/SALEM/OH wm Kr, PZ-4-B SHFFT i M ? 1

Ci i«w D VV£HN riRictiNr, ur.THnn E I/A-INCH ID HSA r.Ronisr

^CiTwFft PAIN riRIIIINr. rnilPANY SPROWLS DRILLING CO. rnili-

TPUP 25' nR|, , R,r, CWE-75 nRn i re D.WRICHT <;TIRT^

LOCATION / C

WELL CASING

CASING TYPE

JOINT TYPE

3 ELF.V.

LEV

1191.8 WATfR nrpTH

"9<S6 . DATF/TIUF

1000 12/17/96 rnuPiFTFn '200 12/17/96
T1UE / D*Tt TKJE / OArt

2 in din 58 1 f WT

TYPE 30+ STAINLESS srj

FLUSH THREAD <;,

GROUT QUANTITY . ~250 CAL. ff

GROUT TYPE 90:: CEMENT/ 10* BENTONiir np

MAT
LL SCRE

HEEN TY

3T SIZE

*TRALJZ

ILLING M

ERIALS INVEN'
iN 2 in. dio

pr CONTINUOUS WR'

FORY
5

IP
.!. SEN]

INST

nwirr W 3/8-iNCH CHIPS

«| i iTinw urTHnn GRAVITY

0.010 INCH FllTTR PAt-K nTY 300 LBS.

-R5 . NONE f!l TTR PAfx TYPF NO 5 OUART2 SAND

UD TYPf NA IN<;TA11ATIQN uFTHnn GRAVITY

H.EV-/DEPTH

-2.0

0.0

-

-

-8.0

- 1 2 0

'

-16.0

-

-

-20.0

- 28.0

.

- 40.0

SCHLA1OCK DESCRIPTION

GROUND SURFACE

0.0-11.5' CLAYEY SILT
TILL

n.3-21.0 son CLAY

21.0-28.0' SILT AND SAND

26.0-42. «' SILT

|<2.4-45.C' 1
-WASHINC10NV1LLE SHALE

WELL SKETCH

"~iS —

^

'̂

'//,

Y/,

V.

/

\

/

/

. 4-
Loi
Pr<

'//,

//,

/ /

///

'//

7^
///
"T/.
y/'
/ /

î

^̂

ch D'a
ing St<

es'mg '

•

\

\

Ctrte-:/ -
Benfconite I

I

— l2-)mcr. ;
non). DiA. .
BoTfr^.c1*

t

6— ificr,

DIA. S^-. *0
Sle*1 jCosrng

r.

INSTALLATION NOTES

SEE FIELD BORING LOG FOR
DRILLING NOTES.

i

t
i

1

i

WELL DEVELOPMENT NOTES

Approx. 25 gallons developed
with dedicated HOPE bailer
week of 12/15/96.
Well clear.

Golder Associates



MONITORING WELL INSTALLATION LOG
jr,p ,jp 933-6154 pRn-lFCT RNC/SA'.kM/OH vurn un PZ-4-B duFFT 2 M 2

r,L .K'SP 0 WEHN DRlMINr. UFTHfin 8 1/4-INCH ID HSA r.Rftllw

iruP 35T nBM, Rir. CUE-75 npu i rp D. WRIGHT ^,.DTr

LOCATION / C

WELL CASING

CASING TYPE

JOINT TYPE .

D £L£V.

ELEV.

D

1191.8 WATFR FiFPTH

1194.56 riATF/TIUF

000 12/17/S6 rnuPiFTFn 1200 12/17/96
TW£ / DATE TiMC / D*Tt

nnRr,NATF<; K- 45S385.42 E: 2444789.74

TY1>E 304 STAINLESS <;r

FLUSH THREAD t;.

C.ROUT QUANTITY -250 GAL. rr

GROUT TYPE 90* CEMENT/ 10- BENTONlTE nn

MATERIALS INVEN
LL SCREEN 2 in. dia

RFFN TYPF CONTINUOUS »R/

OT SIZE

NTRAUZ1

ILLING b

FORY
5

VP

.1. BEN1

INST

nw.TF CFAI 3/8-INCH CHIPS

u 1 ATIOW urTHnn GRAVITY

0.010 INCH niTFR PAPIf nTY 300 IBS.

FRS NONE m TFR PAf* TYPF NO. 5 OUARH SAND

UD TYP r NA WSTJU i Anew urmnn GRAVITY

ELEV-/OEPTH

-

-48 0

-

-
-

-52.0

- J.6.0

-
-
-

-60.0

-

- 64.0

-

- 6 8 0

-

- 72.0

- 76.0

r

-80.0

r

- 84.0

\

SOL/ROCK DESCRPTION

42.4-45.0'
WASHING10NVILLE SHALE _

45.0-605'
MIDD.E KITTANNING SANDSTONE

c
1-
p

1-

60 5' Enc o' Borenole.

t

WELL SKETCH

45.C

4

^

<12_

— -

350

«0£^

^
—

—

Lji

—

-

/p

Be
Ch

Ri

^-Sc

-— — 6-
Bo

No.
Son

12
ne
Be

8-i
non
Bor

~- 6-in
DIA. S<
Steel (

itonite
,DS

er

een

nch DIA.
enole

5 Ouor
i

I

-inch '
m. DIAL
eho(« •

ch
DIA. .

hole

h
h. 40 '
osing r

(-

\

h-

t
t
P2 E
r
r
t

;

|

;

k-

[

h
P

h
c

r

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

I

WELL DEVELOPMENT NOTES

Approx. 25 gallons developed
with aedicated HOPE boiler
week of 12/15/96.
Well clear.

Goldei Associates



MONITORING WELL INSTALLATION LOG
,-a ,„.. 533-6154

rL ,K.,= U L = U l E U X

pe.o.irn

DRILLING METHOD

RNC/SALEU/OH

* 1/4-INCH 10 HSA

wu ND

r.Rniiwn FIFU

PZ-5-S

11973

^HFFT 1 M !

WATFR pFPTH

SNQV.- SPROW_S DRILLING CO.

TTUP 25T riRill Rir. CUE-75 rwnirp D.WICHT STARTFF, 113012/18/96 rnuPi FTFn 1320 12/18/96

LOCATION / C

WELL CASING

CASING TYPE

JOINT TYPE

GROU1 OUANT

GROUT TYPE

DUE / DATE T1UE / DATL

mi»niNATr<; N 4S8692.24 E: 2444266.90

2 in rtin 10 1 t WF

1YPE 304 STAINLESS v

FLUSH THREAD ^

ITY 20 GAL. rr

<0% CEUENT/ 10- BENTONITE na

MAT
U. SCRE

REEN Tl

OT SIZE

NTRALIZ

LLINC H

ERIALS INV!
FN 2 }„

iff CONTINUOUS

EN
d,o

WR^

TORY
5

VP

I.I. BEN

IW<;T

riVJITF SFAI 3/8-INCH CHIPS

AI i ATIIVJ uFTHnn GRAVITY

0.01C INCH np TFR PAr-K OTY 175 LBS.

CRS NONE Til TFR Pil-K TYPF NO. 5 QUARTZ SAND

UD TYP F NA IMSTAJ 1 ATlfKJ UFTHfm GRAVITY

ELEVyDEPTH

-2 .0

0.0
-

-
- 4.0

- £-0

:
-12.0

'-

- 16 0

;
-

- 20 0
-

L

- 2 4 0

-

- 2 5 0

\-

\- 32.0

- 36 0

-

-

- COC

r
L
1

!

SOL/ROCK DESCFUPTION

GROUND SURFACE

0.0-7.0' SAND AND SILT

LAYERED TILL

7.0-16.5' SILT

r
I

16 5' - £!nd cf Borehole,

t

WELL SKETCH

u_

^~

^ t

•it

•y

MM

—

rA
/
/
MM

4-

Prc

Cer
Ber

B«

-Ri

Sc

— No.
Sor

., 8-
Bo.

nch Oio

tective

nent/
toniH (

itonite

£2

er

een

5 Ouor
d

nch No*
eh ofe

losing

rout

.

z

n. DlA.

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

WELL DEVELOPMENT NOTES

Approx. 50 gal. developed with

dedicated HOPE boiler week of

12/18/96.

:

Golder Associates



MONITORING WELL INSTALLATION LOG

X

1*

ma >jn 933-6154 ppn.rn RNC/SALEU/OH wr, , Nn P2-5-U <;HrrT 1 of 1 I

Gi i*<;p MLEMIEUX nm, , INf: UFTHOD s IA-INCH ID HSA r.RnufJ

wi-iTHFR SUNNY nRimijr. COMPANY S°ROw_s DRILLING CO. rn, , u

iruo S'T naui pir. CUE-7S nmn rn D WRIGHT VHP-IT

LOCATION / c

WELL CASING

CASING TYPE

JOINT TYPE

D ELEV.

ELEV.

n

i
"97.2 VUATFR nrpTH " F"I

1199.27 nATF/T,ur
 12/V9C-

081511/21/96 rnuP^FTTn 111511/21/96
TluC / OATt HUE / CMC

OORniNATT^ N <58683.40 E 2<«26J33

2 In din 25 ; f wr

TYPE JO* STAINLESS <;r

rLUSH THREAD t:.

C.ROUT OUANTlTY ~»0 GAJ.. rf

GROUT TYPE •)ox CEMENT/ IDS BENTONITT; ne

MAT
LL SCRE

REEN T-,

DT SIZE

NTRALIZ

LUNG kl

ERIALS INVI
FN 2 In

/pr CONTINUOUS

EN'
d<a

WR(

FORY
10

kp
i.f BEN

IrSKT

rMTF <;FAI J/S-INCH HOLE°LUC

AiiiTinw uFTunn GRAVITY

0.010 INCH Fli TTR PAfK r>TY 450LBS.

EPS NONE Fli TTR PACK TYPF NO. 5 OUART2 SAND

UD TYPF MA IN-ITA1 1 AT10W UFTWOn GRAVITY

ELEV./D6PTH

: 2 °

0.0

- A 0

- 6 0

1 - 1 2 0

- 16 0
.

- 2C.O

•

•

- 24.0

.

- 26.0

-

- 32.C

- 36.0

-

:
- 40.0

-
-

Sd-mOCK DESCRPT1ON

|

GROUND SURFACE -

0.0-7.0' SAND AND SILT -
LAYERED TILL ;

-

r
h
i-

L

1_

7.C-32.6' SILT t

.
t
;

;
!-

E

SHALE

34. £' - End of Borehole.

L

f

WELL SKETCH

i

2.1

2L2_

Hi.

Ji2_

J"

'
/
/
/
/
/
//
/
/
/
/
/
/
/
/
/
/
~=
-.=.

—

'>
/

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
7
/

t̂ m

4-

Prc

Ber

-— 8-
Bo.

Ri'

Ch

1 - 5c

No.
Sor

See

nch Dio

*"^ &t(

ective

lent/
ton.te (

nch Nor
ehote

ei

itonite
D<

e«n

5 Ouor
d

mcnt

Zosiog

rout

f
t

h

n- DIA.

L

rr
i

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

;

ii
;

i

:

WELL DEVELOPMENT NOTES i

Appro*. 100 gol. developed ;

with dedicoted HOPE boiler
ond suction pump week of

12/8/96. Well quite turbid.

|
i
1
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MONITORING WELL INSTALLATION LOG

f»»»»'

mp ^r, 933-M54 panjfc.t RNC/SALEU/OH

r.L ».«> PJLEUIEUX ps.piN- uriHnn S I/«-INCH ID HSA. 5

»t-iTH.-p CLOUDY npi.iinr. rnuPANY SPROIV.S DRILLING CO.

TFUP <0T npn i Rir, CME-75 np

LOCATION / C

»ELL CASING

CASING TYPE

JOINT TYPE .

GROUT OUANT

GROUT TYPE

ODSQlNATTt; N: *56703.99 £. 2*<«276 16

2 in ri.n 62 1 f WF

Trt>E 304 STAINLESS sr

FLUSH THREAD <;i

ITY ~300 GAL r.F

SV. CEMENT/ 10% BENTONITE nR

MAT

LL SCRE

REEN T1

OT SIZE

NTRAUZ

LLING U

ER
EN

•PF

7/8- INCH ROTARY

J.ER

IAL
-

cc»

D. WRIGHT

5 INVEN
? in. dio

JT1NUOUS WR/

WFII MO P2-5-B <;HFFT 1 of '

r:pnilN

rn^Af

"JTiRTF

3 ELEV.

ELIV.

h

1197.2 WATFR F1FPTH " F^'

1199.25 nATF/TIUF 12/3/96

135012/16/96 muPiFTFn 150012/16/96
TlyC / DAH nut / D*T£

TORY
5

kP

0.010 INCH

ERS

UD TYPE

NONE

NA

.f. BCN

IN^T

nuiTf «:£»( 3/8-INCH HOLEPLUC

inlTinw uFTHnn GRAVITY

ri|Tfp Par* rjTY 175 LBS.

n, TFP PAPX TYPF NO. 5 QUARTZ SAND

iu^Ti| i mnw uFTwnn GRAVITY

H.EV./DEPTH

2 0

- 0.0

i
-10.0

-

;2oo

;•
- 300

-
i-
-

'- 400

:
j- 50.0

--
r
-
-

;60.0

: 70.0

r- BO.O

90.0

r
r_
L

MOO.O

f
u

F

SOL/ROCK DESCRIPTION

\

GROUND SURFACE -

0.0-7.0' SAND AND SILT -
LAYERED TILL -

F
7.0-32.6' SILT h

E

32.6-50.0' WASHINGTONVILLE .
SHALE C

L

(-
h

50.0-65.5' MIDDLE
KiTIANNING SANDSTONE

;
65. C' — End ol Borehole, r

:

f

WELL SKETCH

i

fc^

i y o
1

1
1

1

1

]

^

>*C

SLE-

so :

65 C

/

/

./

:/
M

^
w

•

^^^^H

n

7

•••

MM

/

.J

4-
Loc
Vrc

~^

— Ri

No

Rfl

Ctl

Sq
6-
No

-Sc

>ch Dio.
king St<
ective

Ctme
— Bentc

Grout

12-incf
nom. D
Borehol

6-inct
Sen i

er

inch
n. Bore

ips
. 5 Oua

înch
TI. Bor«

ecn

el

~*

nt/
nitt

A

Oio.
Stec

lole

rtz F
lole f

I"

INSTALLATION NOTES

SEE FIELD BORING LOG FOR
DRILLING NOTES.

i

j

i

1

i

i

WELL DEVELOPMENT NOTES

Approx. 25 gal. developed

with dedicated HOPE boiler
week of 12/18/96.

1

Golder Associates



MONITORING WELL INSTALLATION LOG
,n= *n 933-ilS4 PROJFr.T RNC/SALEU/OH

rt IK.CP ULEUIEUX DRIIIINC uFTHnn e I/<-INCH ID HSA. 5

aTiTHrp CLOUDY nRMIINt: f-nuPiNY SPROWLS DRILLING CO.

irup 4OT nRM , Bir- CME-75 FIR

LOCATION / C

WELL CASING

CASING TYPE

JOINT TYPE .

GROUT OUANT

GROUT TYPE

OOHDiNiTrs N 458698.43 E: 2444270.84

2 in riia 45 1 i WF

TYPE 304 STAINLESS <;r

FLUSH THREAD <^i

ITY ~200 GAL. rr

S'0% CEMENT/ \m BENTONITE no

MAT
LL SCRE

REEN T1

OT SIZE

NTRAUZ

ILLING U

ER
EN

fPF

7/8-INCH ROTARY

LLE

IA

p D. WRICHT

LS INVEN
__2 in. dto

:ONTINUOUS WR

WFII NO PZ-5-T <;HFFT ' n( '

nRniiN

rn\\t.\

^TARTF

D ELEV.

i ELEV.

n

11973 WATFR nrpiH n rE-'

11S9.M DATF/Tlur 12/3/96

1350 12/16/96 rnuPiFTrn '500 12/16/96
TIME / DATE TW£ / DATt

TORY

5

«.P

0.010 INCH

:RS
uo

NONE

TYPr NA

I.I. BEN

IN<;T

nwiTT <;FAI 3/S-lNCH HOLEPLUG

AM A-nnw ununn GRAVITY 1

niTTR PAPK HTY 175 LBS.

Fll TFR PAHK TYPF NO. 5 QUART? SAND

MSTAM ATlflN UFTHOFI GRAVITY

ELEVyDEPTH

'-2.0

• 0.0

L.

r

-

:
-200
'•

I

Le

•
- 4C 0
•

;

- 50.0

-
:•.
•• 50.0•

:- 70.0

;•

-

:: soc

-.

•: 90.0
.
••
..
.
-

••100.0

'.
-

-

r

SOL/ROCK DESCFWTON

GROUND SURFACE

0.0-7.0' SAND AND SILT

LAYERED TILL

7.3-32-6' SILT r

[

32 6-50.0' WASHINGTONV1LLE L"

SH4LE t
L

r

feO 0-50.5' MIDDLE KITTANNIli 5

-SAMDSTONE LT

5C'.5' - End of Borehole. £

r

r

t

t-

r

WELL SKETCH

I

i

„

l~\

/

/

*•_i_

iJJL

4(1 P

*LL.

^f

*/

/

^

/

«H

JL

—

%.

/

X
/

mm

4-

Loc

/

^
/

/

./.

/

/̂

Pro

•^ —

— F

rt

N(
Sc
6-
Nc

B<
et

^^ Si

\ch Dio
ting 5t<
lective

Ceme
~~Bentc

Grout

6-inc
' Sch 4

Casin

nom. D
Borehoi

Iser

ntonite
'PS

. 5 Oufl
ad

inch
n. B<x<

ntonite

r«n

el
Basing .

.

-

-

-

;

"'t/ '-
nite

1 DIA -
0 Sleet

A. t
L

[

i-

h

u

iole

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

WELL DEVELOPMENT NOTES

Approx. 50 gal developed

with dedicated HOPE bailer

week of 12/18/95.

Golder Associates



MONITORING WELL INSTALLATION LOG
joB Mn 933-615*

51 IUZP D WEHN

PROJECT

DRILLING

RNC/SALCM/OH

METHOD 8 l/*-INOH ID HSA. 5 7/8 ROTARY r.Rni IND EL£V.

PZ-6B-U

1172.0

iHfFT i nf i :

WATFR nrpiH :

LOCATION / COORDINATES

WELL CASING ?_

. DRILLING COMPANY

. RiG

SPROftVS DRILLING CO. .COLLAR ELEV. ii7«.OB DATE/TIME

N: 459292.47 L- :«5150.9*

D.CLOBE ;tART£D 1330 11/26/96 COMPLETED '500 n/26/96;
HUE / OA1I Tint / 0«1 !

MATERIALS INVENTORY
34 3 l f WELL SCREEN ? In nln 5 CHIPS

CASING TYPE TYPE 30^ STAINLESS

JOINT TYPE FLUSH THREAD

-SCREEN TYPF CONTINUOUS WRAP

.SLOT SIZE 0.010 INCH

GROU1 QUANTITY -150 GAL-

GROUT TYPE ,905 CEMENT/ 103 BENTONITE

. CENTRAUZERS

.DRILLING MUD '

NONE

.f. BENTONITE SEAL ^

INSTALLATION METHOD GRAVITY

FILTER PACK QTY. I20 I65

— FILTER PACK TYPE NO 5 QUARTZ SAND

_ INSTALLATION METHOD GRAVITY

Golder Associates



MONITORING WELL INSTALLATION LOG
JOB NO _2i!Z!

GA INSP. £;—

FATHER SUM

.PROJECT RNC/SALEM/OH

25 FTEMP.-

LOCATION / CCOROINATES

DRILLING METHOD 12 1/4-INCH ID HSA, 1? 1/4 t 5 7/fl ROTARY

_ DRILLING nnuPANY SPROWIS DRILLING CO.

DRILL RIG

. WELL NO. PZ-6B-

. GROUND ELEV. 1171.1

-SHEET 1

. COLLAR ELEV. 1173.25

IR TH-60 -DRILLER .STARTED

N 459296.<1 E: 24*5159.11

800 12/3/96
Tint / DATE

. WATER DEPTH

- DATE/UME _

.COMPLETED _ 1100 12/4/96
TIME / DATE

MATERIALS INVENTORY
WELL CASING in. dio. S3.3

CASING TYPE TYPE; JCK STAINLESS

JOINT TYPE RUSH THREAD

. l.f. WELL SCREEN

SCREEN TYPE

SLOT SIZE 0.010 INCH

. l.f. BENTONITE SEAL MEDIUM CHIPS

CONTINUOUS WRAP

GROUT QUANTITY -350 GAL.

GROUT TYPE 90S CEMENT/ 10* BENTONITE

. CENTRAUZERS

.DRILLING MUD TYPE

NONE

.INSTALLATION METHOD

. FILTER PACK OTY.

.FILTER PACK TYPE _

-INSTALLATION METHOD

GRAVITY

150 LBS.

NO 5 QUARTZ SAND

WELL SKETCH INSTALLATION NOTES

SEE FIELD BORING LOG TOR

DRILLING NOTES.

22.3-56.0' MIDDLE
KITIANNING SANDSTONE h WELL DEVELOPMENT NOTE

Approx. 30 gal. developed

with dedicated HOPE boile
week of 12/8/96.

"' i- 40.0

Golder Associates



MONITORING WELL INSTALLATION LOG
933-6154 pRn en RNC/SALEM/OH

r.,. ,M<:P D *EHN nRIM IWf. MFTHOn 12 1/4-INCH ID HSA.

uB-tiurp SUN npj; | iwr. rnupANY SPROWis DRILLING CO

TTUP 25T nRll , R,r, IK TH-60 no

LOCATION / (

WELL CASING

CASING TYPE

JOINT TYPE

-.nORDINATrs "'• <59296*1 E: 2445159.11

2 ;n din 53 3 i f WF

TYPE 304 STAINLESS <;r

FLUSH THREAD <;,

GROUT QUANTITY ~350 GAL. ,-F

GROUT TYPE 907. CEMENT/ 10- BENTONITE no

MAT
LL SCRE

REEN P

OT SIZE

NTRALIZ

ILLINC 1.

2 1/4 H

ILLER

wri i wn P2— 6B-U «;HrrT 2 rt<

> 5 7/8 ROTARY r-oniiN

D.CL06E

ERIALS INV
EN __?___ in

mr CONTINUOUS

rOI 1 A

START1

D ELEV.

1 ELEV.

-n

1171.1 WATFR nrpTH

1173.25 DATF/TlklF

BOO 12/3/96 rnuPlFTFrj "00 12/4/96
T1UE / DATt TIME / D*Tt

ENTORY
rt^ 5

WRAP

0010 INCH

ERS

UD

NONE

TYPF NA

l.f. BEN

INC;T

rnrjiTr <;FAI UEDiuw CHIPS

AIlATlflN UFTHOn GRAVlPr

FIITFR PAHK OTY ISO LB5.

FlITTB PArx TYPF NO. 5 QUARTZ SAND

ELEVVDEPTH

'-_

44.0

-48.0

-52.0

-

-

- 56.0

:
- 60 G

•

-- 64.0

- 6B.O

- 72.0

r 76 0

-

- 80.0

.

-

- S4 0

'.
-

SCKUnOCK DESCRIPTION

22. 0-56.0'
UlDDLE KITTANNING SANDSTONE -

56 0 - End of Borehole.

t
h\-
\

I

;

\

;

-

'-_

:
r

r

i

WELL SKETCH

i

i

i

JL

o_

ri 0

^

—

L£,

• • • • -«

- Nc
Sc

Cement
Benton
Grout

6-i
non
Bor

Benton
Oips

-Riser

-Screen

5 Due
nd

le

ich
. DlA.
hole
te

£
L

F
f

.

t-

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

I

1

WELL DEVELOPMENT NOTES

Approx. 30 gal. developed

with dedicated HOPE boiler
week of 12/8/96.

i

1

Golder Associates



MONITORING WELL INSTALLATION LOG
jna „,, 933-M5*

G^ ,,KO D W;HN

PROJECT RNC/SALEM/OH wfn un PZ-6B-L

r.RIMINr. MFTHOn 12 1/4-INCH ID HSA. 11 + 5 7/8-INCH ROTARY CRnilwn FIFU 1170.1

<TDt^n c r,o r rn

^HFFT 1 n) 2

WiTFR nCPTH

V^ATHER

TEUP.. 407

IOCAHON / COORDINATES N 459302.16 £- 2445169.16

.COLLAR ELEV. 1172.34 OATF/TluF

.STARTED 133012/5/96 rnuPl FTrn .
TWE / DAlt

1530 12/5/96
HUE / OATt

MATERIALS INVENTORY
WCLL CASING 2 in f,a _

CASING TYPE TfPE 30« STAINLESS

JOINT TYPE R.USH THREAD

. l.(. WELL SCREEN

SCREEN TYPE

SLOT SIZE 0.010 INCH

. I.I. BENTONITE SEAL MEDIUM CHIPS

CONTINUOUS WRAP

GROUT QUANTITY ~«00 GAL. CENTRALJZERS NONE

GROUT TYPE 907. CEMENT/ 102 BENTONITE DRILLING MUD TYPE £

.INSTALLATION METHOD

.FILTER PACK OTT.

. FILTER PACK rrPE

. MSTAU.ATION METHOD

GRAVITY

150 UBS.

NO. 5 QUART7 SAND

SEE FIELD BORING LOG FOR

WELL DEVELOPMENT NOTES

with dedicated HOPE boiler

Colder Associates



MONITORING WELL INSTALLATION LOG
•n= lu.-i 933-15154 PRn.JFCT RNC/SALEMYOH wr, 1 wn PZ-6B-L SHFFT 2 „! 2

r,L irj^p D »EHN DRIIIINC. urTunn 12 i/4-iNCH ID HSA. n + 5 7/8-INCH ROTARY r.pniiN

! ^tTHfp CLOU3Y nRiniNr. rvMiPAKY S=ROVK.S DRILLING CO. rn, , lt

T7u= <OT nsi!, Rir) IR TH-60 nB

LOCATION / C

WELL CASING

CASING TYPE

JOINT TYPE

GROUT QUANT

GROUT TYPE

OOf'niNATFt; N: 459302.18 E: 2445169.16

2 in din 59 1 1 WF

TYPE 304 STAINLESS sr

FLUSH THREAD «Li

TY ~400 GAL. Cf

907. CEMENT/ IDS BENTONITE nR

MAT
LL SCRE

REEN Tr

OT SIZE

NTRALIZ

LUNG M

1LLE R O.CLOBE START!

D ELEV.

ELEV.

n

1170.1 WATFR nFPTVl

1172.34 n»TT/nuF

1330 12/5/96 COUP1FTFO '530 12/5/96
Tlut / DATE IKE / DATE

ERIALS INVENT
EN 2 in did

•PF CONTINUOUS WR;

FORY
5

VP

I.I. BENl

IN1T

HMITF <;FII MEDIUM CHIPS

AM ATiriM um-inn GRAVITY

0.010 INCH FIITFR PArx OTY 150 L6S.

:RS
UD

NONE FIITTR Pif-K TYPF NO 5 OUARTZ SAND

TYP NA IW<;TAM i-nnw uFTwnn GRAVITY

ELEWDEPTH

L

44.0

--8.0

f-

L52.0
1-

r 56 C

'" [

- DJ.O

r
j- 64 0

r-
1
1
r
L

r 6E.O

L

- 72.0
1

r

r

- 76.0

r
r
L
- so.o

»• j- 54.0

r

i-

i-

SOLrflOCK DESCR»>TX>N

•

•

22.0-67.2'
MICiDLE KITTANNINC SANDSTONE -

J

.

-

'-

r

t
r

[

67 ;!-6&.& COLUMBiANA ^
SH^LE I

6E.li - Eno of Borenoie. i-

t

L

1

WELL SKETCH

53 3

i

I we

1

370

/

/

/

i n

i n

k
\N

\\\\\\\\
\\v

\\\\\\\\

==

—

^ •̂̂ H

//;

/^
— •

— ̂ —. — --

•

=

—

/
^

/
/
///-7

. —
-Nl

Sc

Cement
Ben ton
Grout

6-in<

Steel

- — 11-
nof
Bo

— Riser

- Scree

5 Ouc
nd

DIA. B

Benton
Chips

e

T

ch. 40
Coxing

inch
v DIA
ehole

•12

Nom.
rehole

te

INSTALLATION NOTES

SEE FIELD BORING LOG FOR

DRILLING NOTES.

WELL DEVELOPMENT NOTES

Approx. 25 gol. developed
with dedicated HOPE baiier
week of 12/8/96.

Golder Associates



MONITORING WELL INSTALLATION LOG
JOB un 932-615-1 PRfi.jFCT RNC/SALEM/OH

t;i IW;P D. WEHN nRin INK uFTHnn < i /' -INCH ID HSA

WTATHFP SNOW nHiiiiun roupANY SPROWLS DRIUING CO.

WFII wn PZ-7 <;HFFT ' ni '

r.um IN

rnt i A

TFUP 25'- nR|, , RIG CUE-75 npniFR D. WRIGHT <;TARTT

LOCATION / C

WELL CASING

CASING TYPE

JOINT TYPE

CROU1 OUAN1

GROUT TYPE

-nnsniMATFc N: 458461.68 E: 2444633.62

2 in rtio 12 i i vf

TYPE 304 STAINLESS ^r-

FLUSH THREAD «n

ITf -30 GAL r.F

907. CEUENT/ 10r. BENTONITE np

MAT
U. SCRE

KEEN T1

DT SIZE

NTRAUZ

U.ING U

D ELEV.

* ELEV.

•n

1190.9 WATFR nrpTH

1192.54 nATF/TluF

1130 12/18/96 rnuP.FTFD '30° '?/'6/S6
HUE / DA1£ TIME / OATt

ERIALS INV!
FN 2 in

,PF CONTINUOUS

0.010 INCH

FRS NONE

UD TYP F

EN
dio
WR

TORY
5

^p
l.f B£^

INST

nwiir <:FAI 3/6-iNCH CHIPS

AI IAT ION uFTHnn GRAVITY

Fll TFR PAr-K nTY 175 LBS.

Fll TFR PAf-K TYPF NO 5 QUARTZ SAND

NA. IN<;TAI i ATintj unHnn GRAVITY

ELEVyDEPTH

'-2.0

• 0.0

: •
:
- 4 Q

i
: 8.0

Uo

: 16.0

:
P" 20.0

;
;
; 24.0

t-

- 28 0

; J2.0

: 36.0
!-

-

r -50.0

f
1-

SOLmOCK DESCRIPTION

GROUND SURFACE -

0.0-9.6' CLAYEY SILT

;

'11.11-120 CLAY "-
12.3-K.8' SAND 1-

h
r

20.11-23. * SAND

23. '-38.0' CLAYEY SILT

t
I-

38.0 WASHING TONVILLf i-
SHALE 1-

End 3f Borfhole. ^

I

t

WELL SKETCH

j

>'

t o o

nc

36 0

7

/

—

/*

/

•BB

-

m

4-

Prc

Cer
Be'

Bq
Cli

R-,

No.
Scr

^S<

-— -6-
Bo<

— e<
Ch

Spoon
Hole

nch Oio

tective

nent/
tonite (

ntonite
ps

er

5 Ouor
d

retn

nch Nor

eholc

nlonite
ps

iomple

Dosing

;

roul

-

:

;

'-_

^ [

L

V DIA.

:

:

'-_

.

t

INSTALLATION NOTES

SEE FIELD BORING LOG FOR
DRILLING NOTES.

WELL DEVELOPMENT NOTES

Approx. 30 qal. developed
by dedicated HOPE bailee on
12/19/96.

I
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APPENDIX F

Groundwater Analytical Results



FebruatJ««i»97

Matrix: Groundwater

ANALYTICAL CrfcwIrSTRY RESULTS

TCL Volatile Organics

Nease Site, Salem, Ohio

933-6158

Parameter

Chloromethane
Bromomethane
Vinyl Chloride
Chloroelhane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Bulanone
1 ,1 ,1-Trlchloroethane
Carbon Tetrachlorlde
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropana
cis-1 ,3-Dichloropropiene
Trlchloroethene
Dibromochloromethiane
1,1,2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
1 ,1 ,2,2-Tetrachloroelhano
Chlorobenzene
Elhylbenzene
Styrene
Total Xyleries

Sample Point

PZ-3-B

Lab ID: L13491-14

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

Qual

U
u
U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

PZ-3-M

Lab ID: L13491-13

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
2
5
5
5
5
5
10
10
5
5
5
5
5
5
5

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

PZ-3-S
Lab ID: L13491-12

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10

2600
10
2

850
5

300
5

3600
34

4900
10
5
5
10
5
5
5

6400
5
19

4200
5
5
10
10

320
580
130
680

5
5
3

Qual

U
u

u
J
J
U
J
U

U
U
u
u
u
u
u

u

u
u
u
u
J

u
u
J

Sample Point

PZ-4-B

Lab ID: L1 3491-11

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

Qual

U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

PZ-4-M

Lab ID: L1 3491 -10

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

Qual

U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Notes:

All units are ug/l.

The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1Vepoit\voc report (gw)
2/21/97 1:38:44PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Golder Associates

R - Unusable Data
N-
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Matrix: Groundwater

ANALYTICAL CflWHSTRY RESULTS

TCL Volatile Organics

Nease Site, Salem, Ohio

933-6158

Parameter

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1 ,2-Dichloroethane
2-Butanone
1 ,1 ,1 -Trichloroethane
Carbon Telrachloride
Vinyl Acetate
Bromodichloromethane
1 ,2-Dichloropropane
cls-1 ,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1 ,1 ,2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
1 ,1 ,2,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

Sample Point

PZ-4-S

Lab ID: L13491-9

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Sample Point

PZ-5-B

Lab ID: L13491-8

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Sample Point

PZ-5-M

Lab ID: L13491-6

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Sample Point

PZ-5-S

Lab ID: L13491-5

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
2

Qual

U
u
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J

Sample Point

PZ-5-T

Lab ID: LI3491-7

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

Qual

U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Notes:

All units are ug/l.

The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\report\voc report (gw)
2/21/97 1:38:45PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-
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Februa

Matrix: Groundwater

ANALYTICAL CHlH*TRY RESULTS

TCL Volatile Organics

Nease Site, Salem, Ohio

933-6158

Parameter

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Melhylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Bulanone
1,1,1-Trichloroelhane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroelhene
Dibromochloromethane
1 ,1 ,2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
1 ,1 ,2,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene
Styrene
Total Xvlenes

Sample Point

PZ-6-BL

Lab ID: L13491-3

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
4
10
4

22
5
7

5
400
5

490
10
5
5

10
5
5
5

1800

5
5

1800

5
5
10
10

3700
34
28
12
5
3
5

Qual

U

U
J
U
J

U

U

U

U
U
U
U
U
U
U

U
U

U
U
U
U

U
J
U

Sample Point

PZ-6-BM

Lab ID: L13491-2

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
5
15
5
5

5
69
5

29
10
5
5
10
5
5
5

210
5
5

150
5
5
10
10

380

2
4
1
5
5
5

Qual

U
U
U
U
U

U
U
U

U

U
U
U
U
U
U
U

U
U

U
U
U
U

J
J
J
U
U
U

Sample Point

P2-6-BU

Lab ID: L1 3491-1

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
100
10
53
110

2
85
5

25000
23

5900
10
5
5
10
5
3
5

52000
5
31

21000
5
5
10
10

170000
2900
12000
420
18
39
20

Qual

U
U

U

J

U

U
U
U
U
U
J
U

U

U
U
U
U

J
N

Sample Point

PZ-7

Lab ID: L1 3491 -15

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
14
10

2
10
5
6
5

190
120

1300

10
5
11
10
5
5
5

2700
5
37
33
5
5
10
10

3200
10

1900

590
4
5
6

Qual

U
U

U
J
U
U

U

U
U

U
U
U
U

U

U
U
U
U

JN
U

Sample Point

Lab ID:

Date Sampled:

Dilution Factor:

Percent Solids: %

Result Qual

' 7"

I o

Notes:

All units are pg/l.

The Qual column indicates the qualifier applied to the result following data validation:

(value) - Acceptable (Quantitative) Data
J - Estimated (Subquanlitalive) Data

ACCESS\salem.mb1\rBporf\voc report (gw)
2/21/97 1:38:45PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-

PageSof 18



Matrix: Groundwater

ANALYTICAL CHE^ffrRY RESULTS

TCL Semivolatile Organics

Nease Site, Salem, Ohio

933-6158

Parameter

Phenol
bis(2-Chloroethyl)eth er

2-Chlorophenol
1 ,3-Dichlorobanzene
1,4-Dichlorobenzene
Benzyl alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
2,2'-Oxybis(1 -Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamme
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)Methane
2 ,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl Phthalate
Acenaphthylene
2,6-DiniIrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol

4-Nitrophenol
Dibenzofuran

Sample Point

PZ-3-B

Lab ID: L1 3491 -14

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10

10

50
10
10
10
10

10
50
10
50
10
10

10
50
10
50

50

10

Qua!
U
U

U
U

U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U

U

U
U
U
U

UJ
U
U
U
U
U
U
U
U
U
UJ

UJ

U

Sample Point

PZ-3-M

Lab ID: L13491-13

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10

10
10

10
10
10
10
10
10

10
10
10
10
10
10
50
10
10
10

10

50
10
10
10

10
10
50
10
50
10
10

10
50
10
50

50

10

Qual

U
U

U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

UJ
U
U
U
U
U
U
U
U
U
UJ

UJ

U

Sample Point

PZ-3-S

Lab ID: L1 3491 -12

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

13
10
2
10

100
10

9100
10
10
10
10
10
10
10
10
10
50
10
7
10

2
50
10
10
10

10
10
50
10
50
10

10
10
50
10
50

50

10

Qual

U
J

U

U

U
U
U
U
U
U
U
U
U
U
U
J
U

J
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
UJ

UJ

U

Sample Point

PZ-4-B

Lab ID: L13491-11

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

2
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10

10

50
10
10
10

10
10
50
10
50
10

10

10
50
10
50

50
10

Qual

J

U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

UJ
U
U
U
U
U
U
U
U
U
UJ

UJ

U

Sample Point

PZ-4-M

Lab ID: L1 3491 -10

Date Sampled: 1 2/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10

10
50
10
10

• 10
10

10
50
10
50
10

10
10
50
10
50

50
10

Qual

U
U

U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
UJ

U
U
U
U
U
U

U
U
U
UJ

UJ

U

Notes:

All units are pg/l.

The Qual column indicates the qualifier applied to the result following data validation:

(value) - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\reporhvoc report (gw)
2/21/97 1:39:41 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data

N-
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Febru 97

Matrix: Groundwater

ANALYTICAL C^ jiSTRY RESULTS

TCL Semivolatile Organics

Nease Site, Salem, Ohio

933-6158

Parameter
2,4-Dinitrotoluene
Dielhylphthalale
4-Chlorophenyl-phenylether
Fluorene
4-Nilroaniline
4,6-Dinilro-2-methylphenol
N-Nilrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol

Phenanlhrene
Anthracene
Di-n-butylphthalata
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)Anlhracen«
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Ben2o(b)Fluoranthena
Benzo(l()Fluoranlhene
Benzo(a)Pyrene
lndeno(1 ,2,3-cd) Pyrene
Dibenz(a,h)Anthracene
Benzo(g,h,l)Perylene

Sample Point

PZ-3-B

Lab ID: L1 3491 -14

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result
10
10
10
10

50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual
u
u
u
u
u
UJ
u
u
u
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

P2-3-M

Lab ID: L13491-13

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result
10
10

10
10

50
50
10
10

10
50

10
10
10
10
10
10
20
10
10
16
10
10
10
10
10
10
10

Qual
U
u
u
U
U
UJ
u
u
u
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

PZ-3-S

Lab ID: L13491-12

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Result
10
10

10
10

50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
11
10
10
10
10
10
10
10

Qual
u
u
u
u
u

UJ
u
u
u
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

PZ-4-B

Lab ID: U 3491-11

Date Sampled: 1 2/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result
10
10

10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual
u
u
u
u
u
UJ
u
u
u
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

PZ-4-M

Lab ID: L"3491-10

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Result
10
10
10
10

50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual
u
u
u
u
u
UJ
u
u
u
R
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Notes:

All units are pg/l.

The Qual column indicates the qualifier applied to the result following data validation:

[value) - Acceptable (Quantitative) Data
J - Estimated (Subquantitalive) Data

ACCESS\salem.mb1\r9poittvoc report (gw)
2/21/97 1:38:47 PM

UJ - Not Delected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-

PageSof 18



Matrix: Groundwater

ANALYTICAL CH^*T?TRY RESULTS

TCL Semivolatile Organics

Nease Site, Salem, Ohio

933-6158

Parameter

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzenei
Benzyl alcohol
1 ,2-Dichlorobenzenei
2-MeIhylphenol
2,2'-Oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzole acid
bis(2-Chloroelhoxy)Me(hane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Melhylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethyl Phthalate
Acenaphthylene
2,6-Dinitrololuene
3-Nitroaniline
Acenaphthene
2,4-Dinilrophenol
4-Nitrophenol
Dibenzofuran

Sample Point

PZ-4-S

Lab ID: L13491-9

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
50
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
UJ
UJ
U

Sample Point

PZ-5-B

Lab ID: L13491-8

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10

10
50
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
UJ
UJ
U

Sample Point

PZ-5-M

Lab ID: L13491-6

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
50
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
UJ
UJ
U

Sample Point

PZ-5-S

Lab ID: L13491-5

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
50
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U
UJ
UJ
U

Sample Point

PZ-5-T
Lab ID: L13491-7

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
50
10
10
10
10
10
50
10
50
10
10
10
50
10
50
50
10

Qual

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U

UJ
UJ
U

Notes:

All units are pg/l.
The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\report\voc leport (gw)
2/21/97 1:39:42 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-

Page6of 18



Febru-c J7

Matrix: Groundwater

ANALYTICAL C*4,.*6TRY RESULTS

TCL Semivolatile Organics

Nease Site, Salem, Ohio

933-6153

Parameter

2,4-Dinilrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalato
3,3'-Dichlorobenzidine
Benzo(a)Anlhraceno
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranlhen8
Benzo(a)Pyrene
lndeno(1 ,2,3-cd) Pyrene
Dibenz(a,h)Anlhracene
Benzo(a,h,i)Pervleno

Sample Point

PZ-4-S

Lab ID: 113491-9

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
15
10
10
10
10
10
10
10

Qual

U
U
U
U
U
UJ
U
U
U
R
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Sample Point

PZ-5-B

Lab ID: L13491-8

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual

U
U
U
U
U

UJ
U
U
U
R
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Sample Point

PZ-5-M

Lab ID: L13491-6

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Result

10
2
10
10
50
50
10
10
10
50
10
10
4
10
10
10
20
10
10
68
10
10
10
10
10
10
10

Qual

U
J
U
U
U
UJ
U
U
U
R
U
U
J
U
U
U
U
U
U

U
U
U
U
U
U
U

Sample Point

PZ-5-S

Lab ID: L13491-5

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10

10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual

U
U
U
U
U

UJ
U
U
U
R
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Sample Point

PZ-5-T

Lab ID: LI 3491 -7

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual

U
U
U
U
U

UJ
U
U
U
R
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Notes:

All units are ug/l.

The Qual column indicates (he qualifier applied to the result following data validation:

(value) - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\report\voc report (gw)
2/21/971:38:48 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Golder Associates

R - Unusable Data
N-
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February t̂|[_

Matrix: Groundwater

ANALYTICAL CHBu^RY RESULTS

TCL Semivolatile Organics

Nease Site, Salem, Ohio

933-6158

Parameter

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1 ,2-Dichlorobenzene
2-Melhylphenol
2,2'-Oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamino
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzole acid
bis(2-Chloroethoxy)Metharie
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methyl phenol
2-Melhylnaphthalene
Hexachlorocyclopentadiene
2,4.6-Trlchlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nilroaniline
Dimethyl Phthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran

Sample Point

PZ-6-BL

Lab ID: L13491-3

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Result

10
10
10
10

10
10

160
10
10
10
10
10

10
10
10
10
50
10

2
10

10
50
10
10
10
10
10
50
10
50
10
10
10

50
10
50

50
10

Qual

U
U
U
U
U
U

N
U
U
U
U
U
U
U
U
U
U
U

J
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U

U
U
UJ

UJ
U

Sample Point

PZ-6-BM

Lab ID: L13491-2

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10

10
10
24
10
10

10
10
10

10
10
10
10
50
10

10
10
10
50
10
10
10
10
10
50
10
50
10
10

10
50
10
50

50
10

Qual

U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
UJ
U
U
U
U
U
U
U
U
U

UJ
UJ
U

Sample Point

PZ-6-BU

Lab ID: L1 3491-1

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10

10
81
25

12000
10
10
10
10
10
10
10
10
10

140
10

57

2
4

50
8
10
10
10
17
50
10
50
10
10
10

50
10
50

50

10

Qual

U
U
U
U

U
U
U
U
J
U
U
U
U

U

J
J
U
J
U
U
UJ

U
U
U
U
U
U

U
U
UJ

UJ
U

Sample Point

PZ-7

Lab ID: L1 3491 -15

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10

10

10
10

940
10
10
10
10
3
10
10
10
10
50
10

10
10
10
50
10
10
10
10
10
50
10
50
10
10
10

50
10
50

50
10

Qual

U
U
U
U

U
U

U
U
U
U
J
U
U
U
U
U
U

U
U
U
U
U
U
U
UJ

U
U
U
U
U
U

U
U
U
UJ
UJ
U

Sample Point

Lab ID:

Date Sampled:

Dilution Factor:

Percent Solids: %

Result Qual

Notes:

All units are |jg/l.

The Qual column indicates the qualifier applied ID the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\report\voc report (gw)

2/21/97 1:39:44 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-
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Febru 37

Matrix: Groundwater

ANALYTICAL Cy^STRY RESULTS

TCL Semivolatile Organics

Nease Site, Salem, Ohio

933-6158

Parameter

2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene
4-Nilroaniline
4,6-Dinitro-2-methylphenol
N-Nilrosodiphenylamine
4-Bromophenyl-phonylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranlhene
Pyrene
Butyl benzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phlhalate
Di-n-Octyl Phlhalalei
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
lndeno(1 ,2,3-cd) Pyrene
Dibenz(a,h)Anthracone
Benzo(a.h.OPervlene

Sample Point

PZ-6-BL

Lab ID: L13491-3

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Result

10
1

10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual

u
J
u
u
u
UJ
u
u
u
R

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

PZ-6-BM

Lab ID: L13491-2

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual
u
u
u
u
u
UJ
u
u
u
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

PZ-6-BU

Lab ID: L1 3491-1

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10
10
10
50
50
10
10

10
50
10
10
10
10
10
10
20
10

10
10
10
10
10
10
10
10
10

Qual

u
u
u
u
u

UJ
u
u
u
R
u
u
u
u
u
u
u
u
u
U
U
U
u
u
u
u
u

Sample Point

PZ-7

Lab ID: L1 3491 -15

Date Sampled: 12/20/96

Dilution Factor: 1 .0

Percent Solids: NA %

Result

10
10

10
10

50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Qual

u
u
u
u
u
UJ
u
u
u
R
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

Sample Point

Lab ID:

Date Sampled:

Dilution Factor:

Percent Solids: %

Result Qual

Notes:

All units are ug/l.
The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\reportWoc report (gw)
2£>1/971:38:49PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Golder Associates

R - Unusable Data
N-
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,7

Matrix: Groundwater

ANALYTICAL CHl̂ TRY RESULTS

MPK

Nease Site, Salem, Ohio

933-6158

Sample Point

PZ-3-B

Lab ID: L13491-14

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

PZ-3-M

Lab ID: L13491-13

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

PZ-3-S

Lab ID: L13491-12

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA 9

Sample Point

PZ-4-B

Lab ID: L13491-11

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

PZ-4-M

Lab ID: L13491-10

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Parameter Result Qual Result Qual Result Qual Result Qual Result Qual

Mirex
Photomirex
Kepone

0.002
0.004
0.04

U
U
R

0.002
0.004
0.04

U
U
R

0.002
0.004
0.04

U
U
R

0.002
0.004
0.04

U
U
R

0.002
0.004
0.04

U
U
R

Notes:

All units are pg/l.
The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
.1 - Estimated (Subquantitative) Data

ACCESS\salem.mb1\reportVoc report (gw)
2T2W71:38:49 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-
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Februj )7

Matrix: Groundwater

ANALYTICAL Ct^^nSTRY RESULTS

MPK

Nease Site, Salem, Ohio

933-6158

Sample Point

P2-4-S

Lab ID: L13491-9

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Sample Point
PZ-5-B

Lab ID: L13491-8

Date Sampled: 12/20/96
Dilution Factor: 1.0

Percent Solids: NA °>

Sample Point

PZ-5-M

Lab ID: L13491-6

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

PZ-5-S

Lab ID: L13491-5

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

PZ-5-T

Lab ID: 1.13491-7

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Parameter Result Qual Result Qual Result Qual Result Qual Result Qual
Mirex
Photomirex
Kepone

0.142
0.03

0.04

0.036
0.004
0.04

U
R

0.015
0.004
0.04

U
R

0.002
0.004
0.04

U
U
R

0.031
0.004
0.04

U
R

Notes:

All units are \igfi.

The Qual column indicates the qualifier applied lo the result following data validation:

(value) - Acceptable (Quantitative) Data
J - Estimated (Subquantitalive) Data

ACCESS\salem.mb1\report\voc report (gw)
2/21/97 1:38:50 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-

Pagoll of 18



Matrix: Groundwater

ANALYTICAL cHwUfiSTRY RESULTS

MPK

Nease Site, Salem, Ohio

933-6158

Sample Point

PZ-6-BL

Lab ID: L13491-3

Date Sampled: 12/20/96
Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

PZ-6-BM

Lab ID: L13491-2

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

PZ-6-BU

Lab ID: L13491-1

Date Sampled: 12/20/96
Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

PZ-7

Lab ID: L13491-15

Date Sampled: 12/20/96

Dilution Factor: 1.0

Percent Solids: NA %

Sample Point

Lab ID:

Date Sampled:
Dilution Factor:

Percent Solids:

Parameter Result Qua! Result dual Result Qual Result Qual Result Qual

Mirex
Photomirex
Kepone

0.002
0.004
0.04

U
U
R

0.141
0.123
0.04

0.459
0.106
0.04

0.002
0.004
0.04

U
U
R

Notes:

All units are pg/l.

The Qual column indicates the qualifier applied to the result following data validation:

(value) - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\report\voc report (gw)

2/21/97 1:38:50 PM

UJ - Not Detected / Estimated Data
U - Not Delected / Quantitative Data

Golder Associates

R - Unusable Data
N-

Page12of 18



Februa.,̂  7

Matrix: Groundwaler

ANALYTICAL CH^^BTRY RESULTS

Dissolved Metals

Nease Site, Salem, Ohio

933-6158

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Sample Point

PZ-3-B

Lab ID: L13491-14D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

62.4

0.95

0.29

78.73
0.47

0.64

117500
121.63

0.43

6.7
63

0.19

90.5

0.51

0.38

2.4
256700

0.62

0.72

50630
0.15

0.36

1.18

Qual

U

U
U

U

U

UJ

U
U

Sample Point

PZ-3-M

Lab ID: L13491-13D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

97.4

0.95

13.59
102.93

0.47

0.64

55620
2.96

0.36

6.7
205.4
0.19

12730
49.31
0.03

2.54

3241
0.33

0.72

16670
0.15

1
1.09

Qual

U

U
U

U
U

U

U

U
UJ

U

Sample Point

P2-3-S

Lab ID: L13491-12D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

76.9

0.95

30.96
120.91

0.47

0.64

138000
6.44

2.76

6.7
129.9
0.19

43750
1879.79

0.03

14.3

1543
0.33

0.72

53450
0.15

1.79

2.34

Qual

U

U
U

U

U

U

U

UJ

U

Sample Point

P2-4-B

Lab ID: L13491-11D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

85.3

0.95

4.7
79.35
0.47

0.64

16760
53.53
0.94

17.8

109.6
0.19

232.6
0.58

0.03

4.82

217100
0.33

0.72

51660
0.23

0.36

1.55

Qual

U

U
U

U

U

U
UJ

U

Sample Point

PZ-4--M

Lab ID: L13491-10D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

59.7

0.95

9.02

104.56
0.47

0.64

77630
1.31

0.6
6.7
40

0.19

20370
132.78

0.03

11.27
2703
0.33

0.72

13040
0.15

0.36

2.93

Qual

U
U

U
U

U

U

U

U
UJ

U
U

Notes:

All units are ug/l.
The Qual column indicates the qualifier appliec to the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1Vepomvoc report (gw)
2/21/97 1:38:50 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Golder Associates

R - Unusable Data
N-

F'age13of 18



Matrix: Groundwater

ANALYTICAL CrlHWsTRY RESULTS

Dissolved Metals

Nease Site, Salem, Ohio

933-6158

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Sample Point

PZ-4-S

Lab ID: L13491-9D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

225
0.95

7.96

84.12
0.47

0.64

196000
7.87

2.1
6.7

574.1
0.19

55990
487.41

0.03

25.26
4903
0.33

0.72

23610
0.15

2.08

4.84

Qual

U

U
U

U

U

U

U
UJ

U

Sample Point

PZ-5-B

Lab ID: L13491-8D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

59.7
0.95
3.44

55.5

0.47

0.64

59800
3.46

1.49

6.7
64.1

0.19

11540
270.91

0.03

10
4274
0.33

0.72

7230
0.15

0.79

10.25

Qual

U
U

U
U

U

U

U

U
UJ

U

Sample Point

PZ-5-M

Lab ID: L13491-6D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

59.7

0.95

8.66

53.19
0.47

0.64

99230
3.51

0.54

6.7
64.8

0.19

27350
120.06
0.11

4.55

2887
0.33

0.72

10060
0.15

0.88

0.86

Qual

U
U

U
U

U

U

U
UJ

U

Sample Point

PZ-5-S

Lab ID: L13491-5D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

128.1
0.95
1.13

48.35
0.47

0.64

142900
5.22

2.46

6.7
281.2
0.19

34110
999.84

0.18

8.99

2453
0.33

0.72

49150
0.15

1.33

3.3

Qual

U

U
U

U

U

U
UJ

U

Sample Point

PZ-5-T

Lab ID: L13491-7D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

59.7
0.95

2.57

67.11
0.47

0.64

64310
3.38

0.36

6.7
130.4
0.19

15800
195.46
0.54

5.44

4825
0.33

0.72

7901

0.15

0.81

5.37

Qual

U
U

U
U

U
U

U

U
UJ

U

Notes:

All units are ug/l.
The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\report\voc report (gw)

2/21/97 1:38:51 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-
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Februa 7
•*.•»

Matrix: Groundwater

ANALYTICAL Ch^^TRY RESULTS

Dissolved Metals

Nease Site, Salem, Ohio

933-6153

Piarameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Sample Point

P2-6-BL

Lab ID: L1 3491 -3D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

59.7
1.86

3.79

105.78
0.47

0.6-4
124300

3.2
0.36

6.7
67

0.19

24270
124
0.03

6.27

38840
0.33
0.72

39120
0.15

0.89

2.83

Qua)

U

U
U

U
U

U

U

U
UJ

U

Sample Point

PZ-6-BM

Lab ID: L13491-2D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

59.7

0.95

3.5
169.29

0.47

0.64

209200
4.1

0.47

6.7
23.2

0.19

47400
151.44

0.03

14.25
7257
0.33

0.72

24860
0.15

1.12

0.61

Qua!

U
U

U
U

U

U

U

U
UJ

U

Sample Point

PZ-6-BU

Lab ID: L13491-1D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

59.7

0.95

12
174.37

0.47

0.64

232400
6.84

1.24

6.7
21.4

0.19

64030
339.24

0.03

34.76
15760
0.33

0.72

51430
0.15

1.43

2.3

Qua!
U
U
J

U
U

U

U

U

U
UJ

U

Sample Point

PZ-7

Lab ID: L1349M5D

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

104.4
0.95

6.54

53.46
0.47

0.64

98370
5.46

3.55

6.7
242
0.19

24510
2688.33

0.03

40.5

2218
0.33

0.72

62650
0.15

1.52

3.69

Qua!

U

U
U

U

U

U

U

UJ

U

Sample Point

Lab ID:

Date Sampled:

Dilution Factor:

Percent Solids: %

Result Qual

Notes:

All units are ug/l.

The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
v. - Estimated (Subquantitative) Data

ACCESS\salem.mb1\reportVvoc report (gw)
2/21/971:38:51 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-

P:>ge15oM8



Matrix: Groundwater

ANALYTICAL ChJWfTsTRY RESULTS

Total Metals

Nease Site, Salem, Ohio

933-6158

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Sample Point

P2-3-B

Lab ID: L1 3491 -14

Date Sampled: 1 2/20/96

Dilution Factor: NA

Percent Solids: NA %

Result
494.9
0.95

0.52

83.74
0.47

0.64

151100
180.7
1.8

61.4

1052

2.08

3358
38.66
1.04

44.65
261100

0.47

0.72

52640
0.15

0.36

34.21

Qual

U

U
U

UJ

U
U

Sample Point

PZ-3-M

Lab ID: L13491-13

Date Sampled: 1 2/20/96

Dilution Factor: NA

Percent Solids: NA %

Result
52400
4.75

45.96
586.35

3.97

3.2
110950
123.71
74.03
132

158450
89.44
41285

2654.32
1.87

164.47
13470
1.65

3.6
26575

1.27

72.72
404.87

Qual

U

U

U
UJ

Sample Point

PZ-3-S

Lab ID: L1 3491 -12

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result
26270
4.75

64.57
241.9
2.35

3.2
181300
50.93
35.39

61
89000
42.95
60400

3017.38
3.79

88.77
17590
1.65

3.6
63900

1.39

37.66
213.55

Qual

U

U
U

U
UJ

Sample Point

PZ-4-B

Lab ID: L1 3491-11

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result
7548
0.95

8.26

328.98
1.63

0.68

440000
122.85
14.76
78.2

10700
14.84
34660
776.09

0.71

198.42
271900

0.33

0.72

59720
0.86

3.15

65.59

Qual

U

U
UJ

Sample Point

PZ-4-M

Lab ID: L1 3491 -10

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result
1891

0.95

6.96

91.01
0.47

0.64

78370
2.74

2.18

6.7
3767
3.99

21170
159.92

0.2
17.41
3297
0.33

0.72

16330
0.15

1.82

17.64

Qual

U

U
U

U

U
UJ

U

Notes:

All units are (jg/l.

The Qual column indicates the qualifier applied to the result following data validation:

[value) - Acceptable (Quantitative) Data
J • Estimated (Subquantitative) Data

ACCESS\salem.mb1\reponVoc report (gw)
2/21/97 1:38:51 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Golder Associates

R - Unusable Data
N-

Page16o(18



Matrix: Groundwater

ANALYTICAL Ch—flSTRY RESULTS

Total Metals

Nease Site, Salem, Ohio

933-6158

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Sample Point

PZ-4-S

Lab ID: L13491-9

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

165050
4.75

63.39
1104.94

8.77

4.7
386550
249.26
195.52
379.5

464600
297.89
155550

10877.33
2.29

424.08
21950
2.34

3.6
28575
3.19

195.05
941.18

Qual

U

UJ

Sample Point

PZ-5-B

Lab ID: L13491-8

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

184.7
0.95

2.61

61.51
0.47

0.64

60290
4.73

2.06

25.2

1154

2.32

11570
292.74

0.39

16.46
4297
0.33

0.72

7314

0.15

0.36

22.87

Qual

U

U
U

u
UJ

u

Sample Point

PZ-5-M

Lab ID: L13491-6

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

3111
0.95
12.34
47.55
0.47

0.64

108900
6.83

3.49

6.7
8116

3.94

28890
227.6
0.53

11.48
3242
0.33

0.72

11170
0.15

4.1
25.46

Qual

U

U
U

U

u
UJ

u

Sample Point

PZ-5-S

Lab ID: L13491-5

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

15000
0.95

11.67
91.26
0.9

0.64

151900
25.53
17.3

32.9

42170
20.9

40790
1271.92
37.88
47.43
4662
0.6

0.72

53980
0.26

21.26
92.5

Qual

U

U

UJ

Sample Point

PZ-5-T

Lab ID: L 13491 -7

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

5595
0.95

5.87

195.47
1.06

0.64
70170
27.46
9.86

75.3

15750
15.45
17970
434.9
0.53

89.57
12530
0.36

0.72

9613

0.36

5.8
63.64

Qual

U

U

UJ

Notes:
All units are ug/l.
The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\report\voc report (gw)
2/21/97 1:38:52 PM

UJ - Not Detected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-

P;ige17of 18



Matrix: Groundwater

ANALYTICAL 5hl̂ llSTRY RESULTS

Total Metals

Nease Site, Salem, Ohio

933-6158

Parameter

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Sample Point

P2-6-BL

Lab ID: L13491-3

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

2062
1.34

4.96

214.71
0.47

0.64

145900
10.05
3.39

8.4
8575
5.51

29210
412.19

1.15

19.68
46730
0.33

1.56

46390
0.15

1.56

35.63

Qual

U
U

U
J

U

Sample Point

PZ-6-BM

Lab ID: L13491-2

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

192.3
0.95

2.3
229.38

0.47

0.64

221100
5.07

0.99

6.7
980
0.4

51090
288.85

2.75

24.84
9234
0.33

0.72

28560
0.15

0.36

11.32

Qual

U

U
U

U

U
UJ

U

Sample Point

PZ-6-BU

Lab ID: L1 3491-1

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

260.5
0.95

10.04
192.88

0.47

0.64

232200
9.81

2.21

6.7
1900

1.48

72430
476.35

0.35

49.34
26620
0.33

0.72

60490
0.15

0.36

19.72

Qual

U
J

U
U

U

U
UJ

U
U

Sample Point

PZ-7

Lab ID: L13491-15

Date Sampled: 12/20/96

Dilution Factor: NA

Percent Solids: NA %

Result

54250
4.75

67.28
342.1
3.59

3.2
176250
90.53
73.63
149

179450
126.04
60800

4767.15
2.5

194.94
20225
1.65

3.6
65100

1.2
83.8

497.82

Qual

u

U

U
UJ

Sample Point

Lab ID:

Date Sampled:

Dilution Factor:

Percent Solids: %

Result Qual

Notes:

All units are pg/l

The Qual column indicates the qualifier applied to the result following data validation:

{value} - Acceptable (Quantitative) Data
J - Estimated (Subquantitative) Data

ACCESS\salem.mb1\report\voc report (gw)
2/21/97 1:38:52 PM

UJ - No! Delected / Estimated Data
U - Not Detected / Quantitative Data

Colder Associates

R - Unusable Data
N-

Page 18 of 18



SOUTHWEST LABORATORY
OF OKLAHOMA, INC.

Januarys, 1997

Mr. Todcl Rees
GOLDER ASSOCIATES, INC.
305 Fellowship Road
Mt. Laurel, NJ 08054

Episode: 28073.01

Dear Mr. Rees:

Please find the enclosed analytical results for your sample received in our laboratory
on December 24, 1996.

If, in your review, you should have any questions or require additional information, do
not hesitate to call.

Sincerely,

Jayant Shringarpure, Ph.D.
Technical Director

JS/llr

Enclosures

1700 WEST ALBANY • BROKEN ARROW, OK 74012-1421 • (918) 251-2858 • FAX (918) 251-2599



I I
CHAIN OF CUSTODY RECORD * ™M
SOUTHWEST LABORATORY OF OKLAHOMA. INC.

I i i

ASSCV.
CLIENT CONTACT PHONE NUW

609 -

1700 W Albany • Broken Arrow, Oklahoma 74012-1421
Office: 918-251-2858 • Fax 918-251-2599

SAMPLER: (Signature)

P O.or PROPOSAL NUMBER PROJECT NAME /

/oii

SAMPLE ID DATE TIME COMP GRAB LOCATION MATRIX
NUMBER OF
CON7ANER

ANALYTICAL TESTS REQUESTED f

RFMARKS

f K

RELINQUISHED BY: (Sigr&ure)

RELINQUISHED BY: (Signature)

RELINQUISHED BY: (Signature)

DATE

DATE

DATE

TIME

TIME

TIME

RECEIVED BY: (Signature)

RECEIVED BY: (Signature)

RECEIVED BY: (Signature)

RELINQUISHED BY: (Signature)

RELINQUISHED BY: (Signature)

DATE

DATE

TIME

TIME

10:10

RECEIVED BY: (Signature)

RECEIVED FOR LABORATORY BY:

' (
REMARKS:

[SR012-1192-03]



SOUTHWEST LABORATORY OF OKLAHOMA, INC.
"00 'Vest Albanv • Broken Arrow. Oklahoma ~-i012 • Office (918) 251-2858 Fax 251-2599

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

METHODOLOGY

SM = Standard Methods, 17th Edition, 1989
EPA = #EPA600/4-79-020, March 1983
SW = 1EPA Methodology, "#SW846", 3rd Edition,

July, 1992

GENERAL QUALIFIER FLAGS

B - Analyte is detected in blank as well as sample.
J - Estimated value: concentration is below limit of

quantitation
T - Trace Amount
U - Not detected above quantitation limit
> - Concentration greater than value reported
E — Compound exceeds calibration range
D - £1 ample dilution run or surrogates diluted out

sample run at secondary dilution
I - Not quantifiable due to matrix interference
* — Surrogate outside of QC limits on both original

a.nd re—analysis

TEST SPECIFIC FOOTNOTES

TPH 8015

2
3

Analysis shows miscellaneous peaks which cannot be
identified as any specific pattern. Response factor
for nearest eluting hydrocarbon standard was used to
calculate concentration. Numbers indicate the
approximate carbon chain length.
Pattern is similar to, but not identical to standard.
May be a weathered gasoline.

APPENDIX IX SEMIVOLATILES

1 - Detected as Diphenylamine
2 - Coelute on GC Column

TCLP SEMIVOLATILES

1 - 2-Methyl Phenol
2 - Compounds Co-elute (3&4-Methylphenol)
3 - Combination of O,M, & P Cresols
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AATS/SWL OK 6-JAN-1997

Lab Name: Southwest Lab.

Lab Code: SWL Case No.-

Client Name: Colder

Page 1

Form 1

PCDD/PCDF ANALYSIS DATA SHEET
Use for Sample and Blank Results

of Oklahoma Episode No. : 28073

SDG No.: Lab Sample

Sample Wt/Vol: 1000

Matrix (aqueous/solid/ leachate) : aqueous Initial Calibration

- -T

Page 4 of £

CLIENT ID.

MUNY(DECON PAD

ID: 28073.01

g or mL: mL

Date: 07/10/96

Sample Receipt Date: 12/24/96 Instrument ID: AutoSpec

Ext. Date: 01/02/97 GC Column :DB-5

Ext. Vol(ul) :20.0 Inj . Vol(ul):2.00 Sample Data Filename: A102685K3

Analysis Date: 4-JAN-97

Dilution Factor: 1

Time: 13:50:30 Blank Data Filename: A102685#4

Cal. Ver. Data Filename: A102682#12

Concentration Units (pg/L or ng/Kg dry weight): pg/L %

CONCENTRATION DETECTION Qual . ION ABUND.
ANALYTE FOUND LIMIT (1) RATIO (2)

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3, 4,7,8-HxCDD
1,2,3, 6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7, 3-TCDF
1,2.3,7, 8-PeCDF
2, 3, 4,7,8-PeCDF
1,2, 3,4,7,8-HxCDF
l,2,3,b,7,8-HxCDF
1,2,3,7,8, 9-HxCDF
2,3,4, 6,7,8-HxCDF
1,2,3,4,6,7, 8-HpCDF
1,2,3,4,7,8, 9-HpCDF
OCDF

Total Tetra-Dioxins
Total Penta-Dioxins
Total Hexa-Dioxins
Total Kepta-Dioxins'
Total Tetra-Furans
Total Penta-Furans
Total Hexa-Furans
Total Hepta-Furans

2.393 U *
8.326 U *
3.207 U *
2.065 U *
2.249 U *
2.734 U *
1.306 U
2.183 U *
2.757 U
2.764 U
1.885 U *
1.477 U *
2.136 U *
1.931 U *

2.642 1.459 XB 0.76
1.743 U *
2.015 U *

2.393 U
8.326 U
2.065 U
2.734 U
2.183 U
2.764 U
1.477 U
1.459 U

Moisture:

RRT MEAN
(2) RRF

1.07
* 1.09
* 0.66
* 1.03
* 0.95

1.00
* 1.17
* 0.90
* 0.94
* 0.93

1.02
* 1.31
* 0.90
* 1.00

1.001 1.39
1.16

* 1.34

(1) Qualifier U indicates not detected; The X & I indicates EMPC. The C needs value
frorr second column

(2) RRTs and ion ratios
analysis. The B indicates possible blank contamination.
are specified in Tables 11 and 8, Method 8290 8290F1



AATS/SWL OK 6-JAN-1997 Page 1

Page 4 of
FORM 2

PCDD/PCDF LABELED COMPOUND AND
CLEANUP STANDARD RECOVERIES

CLIENT ID.

MUNY(DECON PAD

Lab Name: Southwest Lab. of. Oklahoma Episode No.: 28073

Lab Code: SWL Case No.: SDG No.: Lab Sample ID: 28073.01

Client Name: Colder Sample Wt/Vol: 1000 g or mL: mL

Matrix (aqueous/solid/leachate) : aqueous Initial Calibration Date: 07/10/96

Sample Receipt Date: 12/24/96 Instrument ID: AutoSpec

Ext. Date: 01/02/97 GC Column: DB-5

Ext. Vol(ul): 20.0 Inj . Vol(ul): 2.00 Sample Data Filename: A102685#3

Analysis Date: 4-JAN-97 Time: 13:50:30 Blank Data Filename: A10268584

Dilution Factor: 1 Cal. Ver. Data Filename: A102682#12

Concentration Units (pg/L or ng/Kg dry weight): pg/L % Moisture:

SPIKE CONCENT. RECOV.
CONC.(pg) FOUND(pg) %

LABELED COMPOUNDS

13C-2, .3,7, 8-TCDD
13C-l,2,3,7,8-PeCDD
13C-l,2,3,6,7,8-HxCDD
13C-1,2,3, 4,6,7,8-HpCDD
13C-OCDD

13C-2,3,7,8-TCDF
13C-1,2,3,7,8-PeCDF
13C-1,2,3,4,7,8-HxCDF
13C-1,2,3, 4, 6,7,8-HpCDF

CLEANUP STANDARD

37C1-2,3,7,8-TCDD

1000
1000
2500
2500
5000

1000
1000
2500
2500

800

743.58
641.37

2221.20
2468.50
4988.30

795.37
642.78

2239.22
2459.37

74.36
64.14
88.85
98.74
99.77

79.54
64.28
89 .57
98.37

ION
ABUND.
RATIO (2)

0.79
1.67
1.29
1.05
0.91

0.79
1.55
0.52
0.44

RRT
(2)

1.012
1.286
0.991
1.079
1.161

0.969
1.224
0.964
1.052

1.013

MEAN
RRF

1.29
1.19
0.96
0.99
0.75

2.35
2.35
1.12
0.93

(1) Contract-required limits for percent recovery are 40%-135%
(section £.4, Method 8290).

(2) Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 8290.

MOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard).

8290F2
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AATS/SWL OK 6-JAN-1997 Page 1 °J

Page 5 of £
Form 1

CLIENT ID.
PCDD/PCDF ANALYSIS DATA SHEET

Use for Sample and Blank Results DFBLK

Lab Najne : Southwest Lab. of Oklahoma Episode No.: 28073

Lab Code: SWL Case No.: SDG No.: Lab Sample ID: BL0102WA

Client Name: Colder Sample Wt/Vol: 1000 g or mL: mL

Matrix (aqueous/solid/leachate) : aqueous Initial Calibration Date: 07/10/96

Sample Receipt Date: Instrument ID: AutoSpec

Ext. Date: 01/02/97 GC Column :DB-5

Ext. Vol(ul) :20.0 Ii

Analysis Date: 4-JAN-97

Dilution Factor: 1

Concentration Units (pg

CONC
ANALYTE F<

2,3,7, 8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7, S-HxCDD
1,2,3, 6,7, 3-HxCDD
1,2,3,7,8, 9-HxCDD
1,2,3,4,6,7, 8-HpCDD
OCDD
2,3,7,8 -TCDF
1,2,3 ,7,8-PeCDF
2,3, 4,7,8-?eCDF
1,2,3,4,7, i3-HxCDF
1,2,3,6,7,3-HxCDF
1,2, 3,. 7,8,9-HxCDF
2,3,4, 6,7,13-HxCDF
1,2,3, 4,6,7, 8-HpCDF
1,2,3,4,7,8, 9-HpCDF
OCDF

Total Tetra-Dioxins
Total Penta-Dioxins
Total Hexa--Dioxins
Total Heptcx-Dioxins
Total Tetra-Furans
Total Penta-Furans
Total Hexa-Furans
Total Hepta-Furans
(1) Qualifier U indicat

from second column
(2) RRTs and ion ratios

nj . Vol(ul):2.00 Sample Data Filename: A102685#4

Time: 14:39:27 Blank Data Filename: A102685#4

Cal. Ver. Data Filename: A102682#13

/L or ng/Kg dry weight): pg/L % Moisture:

ENTRATION DETECTION Qual . ION ABUND. RRT MEAN
DUND LIMIT (1) RATIO (2) (2) RRF

2.457 U * * 1.07
5.775 U * * 1.09
2.271 U * * 0.66
1.462 U * * 1.03
1.592 U * * 0.95
2.044 U * * 1.00

2.286 2.685 0.87 1.000 1.17
2.133 U 0.90
1.667 U * * 0.94
1.672 U * 0.93
1.345 U 1.02
1.055 U * * 1.31
1.524 U * * 0.90
1.379 U * * 1.00

2.355 1.167 X 0.78 1.000 1.39
1.394 U * * 1.16
2.819 U * * 1.34

2.457 U
5.775 U
1.462 U
2.044 U
2.133 U
1.672 U
1.055 U
1.167 U

es not detected; The X & I indicates EMPC. The C needs value
analysis. The B indicates possible blank contamination,
are specified in Tables 11 and 8, Method 8290 8290F1



AATS/SWL OK 6-JAN-1997 Page 1

Page 5 of f
FORM 2

PCDD/PCDF LABELED COMPOUND AND
CLEANUP STANDARD RECOVERIES

CLIENT ID.

DFBLK

Lab Name: Southwest Lab. of Oklahoma Episode No.: 28073

Lab Code: SWL Case No.: SDG No.: Lab Sample ID: BL0102WA

Client Name: Colder Sample Wt/Vol: 1000 g or mL: mL

Matrix (aqueous/solid/leachate): aqueous Initial Calibration Date: 07/10/96

Sample Receipt Date: Instrument ID: AutoSpec

Ext. Date: 01/02/97 GC Column: DB-5

Ext. Vol(ul): 20.0 Inj . Vol(ul): 2.00 Sample Data Filename: A102685#4

Analysis Date: 4-JAN-97 Time: 14:39:27 Blank Data Filename: A102685#4

Dilution Factor: 1 . Cal. Ver. Data Filename: A102682#13

Concentration Units (pg/L or ng/Kg dry weight): pg/L % Moisture:

SPIKE CONCENT. RECOV.
ION

ABUND. RRT

LABELED COMPOUNDS

13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD
13C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDD
13C-OCDD

13C-2,3,7,B-TCDF
13C-1.2,3,7, 8-PeCDF
13C-l,2,3,4.7,8-HxCDF
13C-1,2,3,4,6,7,8-HpCDF

CLEANUP STANDARD

37C1-2,3,7, 8-TCDD

CONC.(pg) FOUND(pg) % RATIO (2) (2)

1000
1000
2500
2500
5000

1000
1000
2500
2500

800

776.16
633.54
2288.81
2472.40
4992.93

785.36
649.11
2282.15
2494.82

77.62
63.35
91.55
98.90
99.86

78.54
64.91
91.29
99 .79

0 .76
1.59
1.26
1.02
0.91

0 .78
1.54
0.53
0 .45

1.012
1.286
0.991
1.079
1.161

0 . 9 7 0
1.224
0.964
1.052

1.014

MEAN
RRF

1.29
1.19
0.96
0.99
0.75

2.35
2.35
1.12
0.93

(1) Contract-required limits for percent recovery are 40%-135%
(section 8.4, Method 8290).

(2) Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified, in Tables 11 and 8, respectively. Method 8290.

NOTE: There is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard).

8290F2
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AATS/SWOK
PCDD/PCDF SPIKED SAMPLE SUMMARY

CONCENTRATION UNITS: (pg/L or ng/Kg)

EPA SAMPLE NO.

Lab Name:
Client:
Matrix:

SOUTHWEST LAB. OF OKLAHOMA
COLDER Case No:
AQUEOUS (aqueous/solioYleachate)

Contract:
SAS No.:

LCS
SDGNo.: 28073

SPIKE
ADDED

ANALYTE (PG)

SPIKED
SAMPLE SAMPLE

CONCENT. CONCENTRAT.
%
REC

QC
LIMITS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD
2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
123789-HxCDF
234678-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

200
500
500
500
500
500

1000
200
500
500
500
500
500
500
500
500

1000

180.475
477.574
480.582
468.034
455.705
461.714
843.379
185.621
475.808
519.727
468.077
463.077
495.653
466.676
452.427
471.858
811.551

0.000
0.000
0.000

.0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

90.2
95.5
96.1
93.6
91.1
92.3
84.3
92.8
95.2

103.9
93.6
92.6
99.1
93.3
90.5
94.4
81.2

50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150
50-150

Pagel



AATS/SWL OK 6-JAN-1997 Page 1

Page 7 of
Form 1

PCDD/PCDF ANALYSIS DATA SHEET
CLIENT ID.

Use for Sample and Blank Results LCS

Lab Name: Southwest Lab. of Oklahoma Episode No.: 28073

Lab Code: SWL Case No.: SDG No.: Lab Sample ID: LC0102WA

Client Name: Colder Sample Wt/Vol: 1000 g or mL: mL

Matrix (aqueous/solid/leachate): aqueous Initial Calibration Date: 07/10/96

Sample Receipt Date: Instrument ID: AutoSpec

Ext. Date: 01/02/97 GC Column:DB-5

Ext. Vol(ul):20.0 Inj. Vol(ul):2.00 Sample Data Filename: A102686&3

Analysis Date: 4-JAN-97 Time: 17:07:24 Blank Data Filename: A102685#4

Dilution Factor: 1 Cal. Ver. Data Filename: A102682S13

Concentration Units (pg/L or ng/Kg dry weight): pg/L % Moisture:

ANALYTE

2,3,7,
1,2,3,
1,2,3,
1,2,3,
1,2,3,
1,2,3,
OCDD
2,3,7,
1,2,3,
2,3,
1,2,3,
1,2,3,
1,2,3,
2,3,4,
1,2,3,
1,2,3,
OCDF

CONCENTRATION DETECTION Qual. ION ABUND.
FOUND LIMIT (1) RATIO (2)

8-TCDD
7,8-PeCDD
4,7,8-HxCDD
6,7,8-HxCDD
7,8,9-HxCDD
4,6,7,8-HpCDD

4,7

8-TCDF
7,8-PeCDF

8-PeCDF
4,7,8-HxCDF
6,7,8-HxCDF
7,8,9-HxCDF
6,7,8-HxCDF
4,6,7,8-HpCDF
4,7,8,9-HpCDF

Total Tetra-Dioxins
Total Penta-Dioxins
Total Hexa-Dioxins
Total Hepta-Dioxins
Total Tetra-Furans
Total Penta-Furans
Total Hexa-Furans
Total Hepta-Furans

180.475
477.574
480.582
468.034
455.705
461.714
843.379
185.621
475.808
519.727
468.141
463.077
495.653
466.676
452.427
471.858
811.551

180.475
477.574
1404.322
461.714
185.621
1027.056
1893.547
924.285

7.251
10.830

7.116
4.582
4.989

0.77

3.604
7.310
6.907
4.302
4.313
3.943
3.090
4.467
4.040
4.596
5.491
6.928

7.251
10.830
4.582
3.604
6.907
4.313
3.090

1.78
1.24
1.21
1.17
1.11
0.88
0.86
1.53
1.54
.22
.18
.16
.21
.07
.01

RRT
(2)

.001

.000

MEAN
RRF

07
09

0.998 0.66

1.
1,
1.
1,
1.
1.

.000

.009

.000

.000

.001

.000

.035

.000

.004

.044

.021

.000

.035

03
95
00
17

0.90
0.94
0.93

02
31
90
00
39
16

0.89 1.003

1.
1.
0.
1,
1,
1
1.34

4.596
(1) Qualifier U indicates not detected; The X & I indicates EMPC. The C needs valu

from second column analysis. The B indicates possible blank contamination.
(2) RRTs and ion ratios are specified in Tables 11 and 8, Method 8290 8290F1



AATS/SWL OK 6-JAN-1997 Page 1

Page 7 of E
FORM 2

PCDD/PCDF LABELED COMPOUND AND
CLEANUP STANDARD RECOVERIES

CLIENT ID.

LCS

Lab Name: Southwest Lab. of Oklahoma Episode No.: 28073

Lab Code: SWL Case No.: SDG No.: Lab Sample ID: LC0102WA

Client Name: Colder Sample Wt/Vol: 1000 g or mL: mL

Matrix (aqueous/solid/leachate): aqueous Initial Calibration Date: 07/10/96

Sample Receipt Date: Instrument ID: AutoSpec

Ext. Date: 01/02/97 GC Column: DB-5

Ext. Vol(ul): 20.0 Inj . Vol(ul): 2.00 Sample Data Filename: A102686#3

Analysis Date: 4-JAN-97 Time: 17:07:24 Blank Data Filename: A102685#4

Dilution Factor: I Cal. Ver. Data Filename: A102682#13

Concentration Units (pg/L or ng/Kg dry weight): pg/L % Moisture:

S PIKE CONCENT. RECOV.
CONC.(pg) FOUND(pg) %

ION
ABUND. RRT
RATIO (2) (2)

LABELED COMPOUNDS

13C-2,3,7,8-TCDD
13C-1, 2,3,7,8-PeCDD
13C-l,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDD
13C-OCDD

13C-2,3,7,8-TCDF
13C-l,2,3,7,8-PeCDF
13C-l,2,3,4,7,8-HxCDF
130-1,2,3,4,6,7,8-HpCDF

CLEANUP STANDARD

37C1-2,. 3,7,8-TCDD

1000
1000
2500
2500
5000

1000
1000
2500
2500

800

755.38 75.54
632.21 63.22
2094.10 83.76
2806.47 112.26
6186.88 123.74

745.52
604.65

2099.42

74.55
6 0 . 4 6
83.98

2586.51 103.46

0.83
1.62
1.28
1.03
0.91

0.83
1.56
0.51
0 .44

1.012
1.287
0.991
1.079
1.161

0.970
1.225
0.964
1.052

1.013

MEAN
RRF

1.29
1.19
0.96
0.99
0.75

2.35
2.35
1.12
0.93

(1) Contract-required limits for percent recovery are 40%-135%
(section 8.4, Method 8290).

(2) Contract-required Reference Attributions for RRTs and ion abundance ratios are
specified in Tables 11 and 8, respectively, Method 8290.

NOTE: Th«re is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard).

8290F2



July 1997 933-6154

1996 SEEP INVESITGATION

SUMMARY OF DETECTIONS- JULY 1996
NEASE SITE, SALEM, OHIO

VOCs (ug/l)

Vinyl Chloride

Methyl Chloride
Acetone

Carbon Disulfide

1,1-Dichloroethene
1 ,2-Dichloroethene (Total)

Chloroform
1,2- Dichloroethane
Trichloroethene
Benzene

1,1,2-Trichloroethane
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethane

Toluene
Chlorobenzene
Styrene
Xylenes (Total)

Total VOCs
SVOCs
1 ,4-Dichlorobenzene
1,2-Dichlorobenzene
2,4-Dichlorophenol

Benzoic Acid
bis(2-Ethylhexyl)phthalate
Total SVOCs
MPK
Mirex

sw-r

110 J

16
1400

380
71 J

260

3 J

10

2250

100

100

SP-1

260

1 J

14
1400

1 JB
1300

780

99 J

8

4 J

3867

210

210

SP-2

170

6
32

50
8400

76 B
4400
490

1900

64
76

1500
24
42

17230

770

280 E
1050

SP-3

57 J

2 J
11

28
2300

15 B
1000

560
540

10
76

390
10
23

5022

400

130 J

530

SP-4

190

3 J
41

57
1300

52 B

3700
960

2000
44

35
1200

28
70
2 J

2 J
9684

8 J
1500

1508

SP-5

46
4 J

76

1 J
53

15000
52 B

4300

890
2300

60
75

2300
31
66

3 J
2 J

25259

8 J
1400

7 J
64

1479

0.051

Notes: * This sample was a surface water sample taken from the Crane-Deming swamp.
Blank Result = Non detect

Qualifiers: B = Present in associated blanks (semi-quantitative) Data
E = Exceeded calibration limits
J = Estimated (semi-quantitative) Data

LCS-3.XLS Colder Associates Page 1 of 2



July 1997 933-6154

1996 SEEP INVESITGATION
SUMMARY OF DETECTIONS- JULY 1996

NEASE SITE, SALEM, OHIO

METALS

Aluminum (T)

Aluminum (D)

Antimony (T)
Antimony (D)

Arsenic (T)
Arsenic (D)

Barium (T)
Barium (D)

Beryllium (T)
Beryllium (D)

Cadmium (T)
Cadmium (D)
Calcium (T)
Calcium (D)

Chromium (T)
Chromium (D)

Cobalt (T)
Cobalt (D)
Copper (T)

Copper (D)
Iron (T)
Iron (D)

Lead (T)
Lead (D)
Magnesium (T)
Magnesium (D)
Manganese (T)
Manganese (D)
Mercury (T)
Mercury (D)
Nickel (T)

Nickel (D)
Potassium (T)
Potassium (D)
Selenium (T)

Selenium (D)
Sodium (T)
Sodium (D)
Thallium (T)
Thallium (D)

Vanadium (T)
Vanadium (D)

Zinc (T)
Zinc (D)

SW-1*

559.9

9.68 B
6.97 B

59.93 B

49.8 B

52.95

210000
200000

1.64 B

0.69 B
1.06 B

5441

265.6
3.02 B

51490
50610

410.84
353.69

1.19

6.99 B

4.53 B
2410 B
2337 B

20.71
3.56 B

38980
38150

27.57 B

SP-1

257100

475.2

94.9 B
16.05

6733.48
47.81 B

29.19 B

257.7

339700
283400

436.06
1.61 B

535.01

6.38 B
579

721000
10040

445.74

186950
75880

12408.3
3760.09

2.84

1064.7

24.5 B
23865 B
4022 B
95.09

5.64

118450
113900

6.31 B

392.52 B

3696.1

18.68 B

SP-2

19815

312.3

6.11 B

63.82 B
15.53

964.47 B

51.66 B

18.17 B

245.21

328450
274500
329.84

24.86
298.76 B

3.39 B
276.5

651500
73700
250.54

188650
95780

20417.6
13768.5

3.31
0.11 B

590.89
16.17 B

21905 B
6701
73.95

11.1

129050
127600

2.35 B

295.04 B

6.74 B
1965.26

10.27 B

SP-3

14080
103.1 B

26.56
4.94 B

150.96 B

72.71 B
1.1 B

50.94

181700
164300

21.23
1.03 B

32.32 B
0.85 B
22.6 B

61480

502.9
27.29

47140
39270

2501.7
1579.47

0.55

61.67 B

5.23 B
5983

4305 B 1
19.05 j
3.53 B

54240
53930

23.74 B

187.68

SP-4

6938
76.8 B

6 B
37.88

9.68 B
90.44 B

43.13 B

52.09

218300
204200

12.53 B
1.38 B

15.79 B
2.4 B

14.4 B

67580

23650
53.2

53540
48180

4621.58
3791.67

0.59

37.79 B
9.26 B

4230 B

3415 B
20.87

3.88 B
55640
53070

0.37 B

15.35 B

186.09
12.48 B

SP-5

7527
87.5 B

7.2 B
19.43 B

8.43 B
53.47 B

31.28 B

51.21

181100
152100

12.6 B
1.22 B
9.93 B

0.73 B

53740
27540
12.35

54930
47780

4744
4312.09

0.67

24.77 B
5.78 B

4087 B

3185 B

18.81
3.8 B

57680
57430

12.73 B

0.39 B
78.88
13.97 B

Notes:

Qualifiers:

* This sample was a surface water sample taken from the Crane-Deming swamp.
Blank Result = Non detect

(D) = TAL Dissolved Metals
(T)- = TAL Total Metals

B = Present in associated blanks (semi-quantitative) Data

LCS-3.XLS Golder Associates Page 2 of 2



July 1997 933-6154

1996 SEEP INVESITGATION
SUMMARY OF DETECTIONS-MAY 1997

NEASE: SITE, SALEM, OHIO

VOCs (ugfl)
Vinyl Chloride

Methyl Chloride
Acetone

Carbon Disulficle
1,1-Dichloroethene

1 ,2-Dichloroethene (Tolal)
Chloroform
1 ,2- Dichloroethane

1 ,2-Dichtoropropene
Trichloroethene

Benzene
1,1,2-Trichloroe thane
Bromoform
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane

Toluene
Chlorobenzene

Ethylbenzene
Styrene
Xylenes (Total)
Total VOCs
SVOCs

Phenol

1 ,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
Benzoic Acid
bis(2-Ethylhexyl)phthalate

Total SVOCs
MPK
Mirex

SP-1

110

6 JB

25

100

920

810

140

2 J
2 J

1 J
6

2122

70

70

SP-2

220

14 B

33

240
43 B

2000

250
1400

29

56
610

14
31

4940

270

270

SP-3

54

14

2200 B

9
72

81
230 JB

5900

2 J
3800

5800
110

4 J
2200
4900

120
160

2 J

9
25667

16
24

120
3400
4000

54 B
7614

SP-4

110
8

88 JB

68

280
61 B

2500 '

480
2100

72

43

1500
20

68

4 J

7402

8 J

1200

30 B
1230

SP-5

54

6

150 B

1 J
80

350
47 B

2000

540

1900
60

59

1200
25
62

2 J
3 J

6539

10
7 J

1000

760 B
1767

SP-6*

120

11

170

1900

210
250

12
28

70

2 J
2 J

2775

16 B
16

Notes: * SP-6 did not contain enough water for MPK analysis.
Blank Result = Non detect

Qualifiers: B = Present in associated blanks (semi-quantitative) Data
J = Estimated (semi-quantitative) Data

LCS-3.XLS Golcler Associates Page 1 of 2



July 1997 933-6154

1996 SEEP INVESITGATION
SUMMARY OF DETECTIONS-MAY 1997

NEASE; SITE, SALEM, OHIO

METALS
Aluminum (T)

Aluminum (D)

Antimony (T)

Antimony (D)
Arsenic (T)
Arsenic (D)
Barium (T)

Barium (D)
Beryllium (T)
Beryllium (D)

Cadmium (T)
Cadmium (D)
Calcium (T)

Calcium (D)
Chromium (T)

Chromium (D)

Cobalt (T)
Cobalt (D)
Copper (T)
Copper (D)
Iron (T)
Iron (D)
Lead (T)
Lead (D)
Magnesium (T)

Magnesium (D)
Manganese (T)
Manganese (D)
Mercury (T)
Mercury (D)

Nickel (T)

Nickel (D)
Potassium (T)
Potassium (D)

Selenium (T)
Selenium (D)
Sodium (T)
Sodium (D)

Thallium (T)
Thallium (D)
Vanadium (T)
Vanadium (D)

Zinc (T)
Zinc (D)

SP-1

80450
157.5

3.93 B

103.28
21.38

3071.52
38.45 B

7.93 B

220000
165700
106.24

12.45
121.24 B

4.08 B
185.5

316050
537.4

150.63

86100
39040

3381.88
1328.48

1.25

257.3
20.11 B
11755 B

1775 B

9.93 B
2.95 B

75750
50530

1.87 B

113.78 B
3.25 B

895.43

3.29 B

SP-2

101800
228.7

2.44 B

107.27

28.9
934.14 B

26.61 B
9.69 B

258400
237100

146.1
17.87

131.57 B
6.33 B

162.5

484350
8462

176.08

121400
73410

9367.38
7446.82

1.47

271.44

24.48 B
11515 B
2967 B

6.83 B
1.29 B

102400
98800

1.71 B

151.98 B
3.78 B

946.56

3.46 B

SP-3

42690
179.9

2.5 B

116.1
62.44

369.28 B
61.52 B

4.05 B

325350
318000

72.67

18.09
137.47 B

46.75 B
66 B

285750
103400
120.01

136200
127300

21155.7
20797.8

2.37

251.86
80.72
8205 B
4220 B
3.54 B

0.55 B
143800
139300

77.22 B
4.72 B

687.07

19.22 B

SP-4

70700
161.3 B

8.8 B

333.24

16.55
510.13 B

P 20.52 B
8.51 B

259450
202900

98.95
11.03

166.56 B
5.21 B

288.5

487950
3700

647.81

89000
51560

11466.5
4237.89

2.31

348.06
18.57 B
9520 B
2382 B
13.05 B

0.86 B
55750

51670
2.13 B

133.1 B

2.9 B
1985.24

3.64 B

SP-5

16655

50.85

13.22
165.23 B

22.92 B

163700
159700

33.07 B

10.22
21.96 B

1.08 B

94300
1469

42.19

52050
48800

4736.27
4032.04 I

2.41

51.48 B
9.03 B
5235 B
2550 B
4.11 B

0.58 B

51250
45660

34.16 B

2.63 B
233.6

2.76 B

SP-6*

Notes:

Qualifiers:

* SP-6 did not contain enough water for metals analysis.
Blank Result = Non detect

(D) = TAL Dissolved Metals
(T) = TAL Total Metals

B = Present in associated blanks (semi-quantitative) Data

LCS-3.XLS Golder Associates Page 2 of 2
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July 1997 G-l- 933-6154

1.0 INTRODUCTION

Analytical data for the samples collected on December 20, 1996 and January 23, 1997 at the

Nease Site in Salem, Ohio have been validated as part of the Easter Plume/DNAPL Investigation

(Investigation). The samples were collected as specified by the Eastern Plume/DNAPL

Investigation Work Plan (Work Plan), dated August 30, 1996. The Sample points chosen for

analysis and the parameters which were analyzed are described in the Work Plan.

The samples were analyzed for the Inorganic Target Analyte List (TAL) excluding cyanide in

accordance with the U.S. Environmental Protection Agency (USEPA) Contract Laboratory

Program Statement of Work for Inorganics Analysis, Multi-Media, Multi-Concentration (CLP

SOW 7/88); the Organic Target Compound List (TCL) in accordance with the Contract

Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-

Concentration (CLP SOW 2/88) for Volatile Organic Compounds (VOCs); and Mirex,

Photomirex, and Kepone (MPK) in accordance with SOP 5.0: Analysis of Mirex, Photomirex

and Kepone in Aqueous Samples, Ruetgers-Nease. Salem, Ohio Site. The sample collected on

January 23, 1997 was analyzed for TCL VOCs and SVOCs only. All of the groundwater

monitoring well samples for metals analysis were collected as filtered (dissolved) and unfiltered

(total). The analyses were performed by Centre Analytical Laboratories, Inc. (CAL) of State

College, Pennsylvania.

Samples were collected from 15 primary locations. In addition, one sample of the on-site

potable water supply (MUNY) was taken and analyzed for full TCL/TAL, MPK and

Dioxin/Furans. One sampling location was sampled in duplicate for Field Duplicate analysis.

The Sample Identification Points, sampling dates and the corresponding Sample Delivery Groups

(SDGs) are summarized in Table G-l.

Data validation of inorganic data collected using the CLP SOW 7/88 was performed in

accordance with the USEPA Contract Laboratory Program National Functional Guidelines for

Inorganic Data Review, dated February 1994. Data validation for the organics was performed in

accordance with the USEPA Contract Laboratory Program national Functional Guidelines for

Organic Data Review, dated February 1994. These documents are referred to as "functional

guidelines" hereafter. The MPK analytical data was validated using the criteria specified in the

MPK SOP#5. The municipal water supply sample was not validated.

Colder Associates



July 1997 G-2- 933-6154

Data qualifiers are defined in Table G-2. Where quality control criteria were met, positive

results were not qualified and non-detected results were qualified with a "U" flag signifying that

the result is below the quantitation limit (organics). Where more than one qualifier for a sample

result was warranted, the most predominant or general qualifier was applied to the results. For

example, a positive result for a volatile organic compound may need to be qualified as

undetected (U) due to its presence in the associated blanks; however, the initial or continuing

calibration criteria for that compound may not have been met and would warrant qualification as

an estimated result (J) or quantitation limit (UJ). In this particular case, the compound would be

qualified as having an estimated quantitation limit (UJ). The (R) qualifier, which signifies that

the result has been rejected, takes priority over all other qualifiers.

In some cases, there are multiple degrees to which the quality control criteria may not be met.

For example, a matrix spike for an inorganic analyte may be slightly greater than the upper limit

of the Contract Required Recovery range; the corresponding positive results may be qualified as

estimated (J). However, if the matrix spike recovery is greater than 150%, the positive results

would be qualified as unusable (R). It should be noted that the discussions contained within

Sections 2.0 through 5.0 explain where quality control was deficient. As specified in the

functional guidelines, if the non-adherence to quality control criteria are slight, qualification of

data may not be warranted. However, if the non-adherence is significant, qualification and

possible rejection of the data may be necessary. The narrative discussion specifies where

rejection of the data is necessary.

In general, the discussions which follow in Sections 2.0 through 4.0 describe only instances

where the quality control criteria specified in the documents named above were not met. Tables

G-3 through G- 8 of this document summarize specific samples for which qualification occurred.

Following data validation and qualification, the analytical data and qualifiers for each sample

point were summarized. Qualified results for the Investigation monitoring wells are provided in

Appendix F of this report in a tabular format.
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2.0 TARGET COMPOUND LIST VOLATILE ORGANIC PARAMETERS

Samples were collected from 15 groundwater monitoring wells. Additionally, one well was

sampled in duplicate and one rinsate blanks was collected for VOCs. The samples were reported

in two SDGs (P2-6-BU and HP04)by the laboratory, all of which were analyzed for VOCs using

the CLP SOW 2/88. The VOCs were validated in accordance with the functional guidelines.

Data Quality Objectives

Precision: Goals for laboratory and field precision were generally met, except where noted

below.

Accuracy: Goals for accuracy were generally met, except where noted below.

Sample Result Verification: All sample results were supported in raw data.

Detection Limits: The detection limit goals were achieved for all analyses, except where

dilutions were required due to matrix problems.

Completeness: The data packages were complete for all requested analyses. Fifteen (16)

samples were validated in this data set. A total of 544 results for these samples were reported in

which 544 were deemed valid. This results in a completeness of 100% for these samples.

Major Deficiencies

There were no major deficiencies identified with VOCs.

Minor Deficiencies

Identified below are the minor deficiencies which required qualification of the data. Refer to

Table 3 for the specific samples affected by each deficiency.

Laboratory preparation blanks, rinsate blanks and trip blanks are evaluated for target compound

contamination. Chloroform and Bromodichloromethane were found as contaminants in various

blanks for SDG P2-6-BU. For both Chloroform and Bromodichloromethane an action limit of 5

times the concentration found in the blank was calculated. For samples where any of these

compounds were detected as a positive result between the Contract Required Quantitation Limit
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(CRQL) and the action limit, the result was flagged as undetected (U). For samples where any of

these compounds were detected below the CRQL, the result was changed to the CRQL and

qualified as; undetected (U). Samples with positive results above the action limit did not require

clarification.

During the data validation process, the qualitative identification of compounds are evaluated.

The evaluations are based on mass spectra, retention time, peak shape and intensity. For the

compound Ethylbenzene in samples PZ-6-Bu, PZ-7 and HP04, the mass spectra indicates that

there is presumptive evidence of the presence of the compound, however, all criteria are not met.

Since the compound is only presumed to be present in the samples, the results for this compound

in specified samples were qualified with the "N" flag.

The functional Guidelines as well as the CLP SOW require the laboratory to dilute compounds

whose concentrations exceed the upper concentration limit of the initial calibration. The

laboratory failed to properly dilute sample PZ-6-BU for Chlorobenzene, sample PZ-3-S for the

compounds Acetone, 1,1,-Dichloroethene and Tetrachloroethene, and sample HP04 for the

compounds Acetone and 1,2-DichIoroethane. The compounds in these samples were qualified as

estimated values (J).
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3.0 TARGET COMPOUND LIST SEMI-VOLATILE ORGANIC PARAMETERS

Samples were collected from 15 groundwater monitoring wells. Additionally, one well was

sampled in duplicate and one rinsate blank was collected for SVOCs. The samples were reported

in two SDGs (P2-6-BU and HP04) by the laboratory. All samples were analyzed for SVOCs

using the SOW dated 2/88. The SDG was validated in accordance with the functional guidelines.

Data Quality Objectives

Precision: Goals for laboratory and field precision were generally met, except where noted

below.

Accuracy: Goals for accuracy were generally met, except where noted below.

Sample Result Verification: All sample results were supported in raw data.

Detection Limits: The detection l imi t goals were achieved for all analyses.

Completeness: The data packages were complete for all requested analyses. Fifteen (16)

samples were validated in this data set. A total of 1041 results for these samples were reported

in which 1041 were deemed valid. This results in a completeness of 100% for these samples.

Major Deficiencies

Identified below are the major deficiencies which required rejection of the data. Refer to the

tables in Attachment for the specific samples affected by each deficiency.

The initial and continuing calibrations had response factors (RRF) which were less than the

minimum of 0.05 for Pentachlorophenol. All sample results were non-detected for

Pentachlorophenol, therefore, the results were qualified rejected (R).

Minor Deficiencies

Identified below are the minor deficiencies which required qualification of the data. Refer to

Table 4 for the specific samples affected by each deficiency.
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4.0 TAL METALS PARAMETERS

Unfiltered and filtered samples were collected from 14 groundwater monitoring wells at the Site.

Additionally, one well was sampled in duplicate and one field rinsate blank was collected for

both unfiltered and filtered metals. The samples were reported in one SDG by the laboratory and

analyzed using the SOW 7/88. All samples were validated in accordance with the functional

guidelines. The laboratory used an ICP-MS instrument for the analysis of Antimony, Arsenic,

Barium, Beryllium, Cadmium, Chromium, Cobalt, Lead, Manganese, Mercury, Nickel,

Selenium, Silver, Thallium, Vanadium, and Zinc. The remaining elements were analyzed by a

conventional ICP instrument.

Data Quality Objectives

Precision: Goals for laboratory and field precision were generally met, except where noted

below.

Accuracy: Goals for accuracy were generally met, except where noted below.

Sample Result Verification: All sample results were supported in raw data.

Detection Limits: The detection limit goals were achieved for all analyses.

Completeness: The data packages were complete for all requested analyses. Sixteen unfiltered

samples and 16 filtered samples were validated in this data set. A total of 368 results for

unfiltered samples were reported in which 368 were deemed valid. A total of 368 results for

filtered samples were reported in which 368 were deemed valid. This result in a completeness of

100% for unfiltered samples and 100% for filtered samples.

Major Deficiencies

There were no major deficiencies identified for the TAL Metals.

Minor Deficiencies

identified below are the minor deficiencies which required qualification of the data. Refer to the

tables in Attachment for the specific samples affected by each deficiency.
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The matrix spike recovery for Silver was lower than the criteria (75% - 125%) specified by the

functional guidelines but greater than 30%. For the filtered and unfiltered portions of the

affected samples, positive results were qualified as estimated values (J), and non-detects were

qualified as; estimated detection limit (UJ).

The Laboratory Control Sample (LCS) recovery for Silver was lower than the criteria (80% -

120%) specified by the functional guidelines but greater than 50%. For the filtered and

unfiltered portions of the affected samples, positive results were qualified as estimated values

(J), and nori-detects were qualified as estimated detection limit (UJ).

The result for Arsenic from the filtered portion of sample PZ-6-BU was greater than the CRDL

and the percent differences compared to the results of the unfiltered portions of the samples were

greater than +10%, but less than +50%. The positive result of Arsenic in the filtered and

unfiltered portions of the samples were qualified as estimated values (J).
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5.0 MIREX, PHOTOMIREX. AND KEPONE ANALYSIS

Samples were collected from 14 groundwater monitoring wells. Additionally, one well was

sampled in duplicate and one rinsate blank was collected for MPK. The samples were reported

in one SDG by the laboratory. All samples were analyzed for MPK using appropriate SOP. The

SDG was validated in accordance with the functional guidelines.

Data Quality Objectives

Precision: Goals for laboratory and field precision were generally met, except where noted

below.

Accuracy: Goals for accuracy were generally met, except where noted below.

Sample Result Verification: All sample results were supported in raw data.

Detection Limits: The detection limit goals were achieved for all analyses.

Completeness: The data packages were complete for all requested analyses. Sixteen (16)

samples were validated in this data set. A total of 48 results for unfiltered samples were reported

in which 32 were deemed valid. This results in a completeness of 67% for these samples.

Major Deficiencies

Identified below are the major deficiencies which required rejection of the data. Refer to the

tables in Attachment for the specific samples affected by each deficiency.

The matrix spike/matrix spike duplicate recovers for Kepone were 0% and 4%, respectively. In

addition, the LCS recovery was 45%. Using professional judgment, the data validator qualified

the results unusable (R).
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6.0 SUMMARY

Validation of the data collected for the Eastern Plume/DNAPL Investigation from the Nease Site

was performed in accordance with USEPA National data validation guidelines, and the criteria

specified by the specific method for MPK.

Overall, the data required qualification due to some quality control criteria which were not

achieved, but the majority of the data may be deemed usable in terms of objectives of the

investigation. Although a positive result was qualified as estimated, the analyte should be

considered present. Similarly, a non-detected result which was qualified as an estimated

quantitatiori/detection limit should be considered not present for the purposes of this study,

although the limit itself may not be precise. Rejected (unusable) data that are assigned the "R"

qualifier should not be used. Rejected data have been included in the summary tables only for

the purpose of completeness.

G.\PROJECTS\93 3-6154\NARRTXT.DOC
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TABLE G-1
SAMPLE POINT IDENTIFICATIONS

I SDG NUMBERS

SAMPLE POINT
I-D.

DATE
SAMPLED ORGANICS

METALS,
FILTERED/

UNF1LTERED MPK

GROUNDWATER SAMPLES
PZ-6-BU
PZ-6-BM
PZ-6-BL
PZ-5-S
PZ-5-M
PZ-5-T
PZ-5-B
PZ-4-S
PZ-4-M
PZ-4-B

PZ-3-S\PZ-3-M
PZ-3-B
PZ-7
HP04

12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
12/20/96
1/23/97

P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU

HP04

P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU
P2-6-BU

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

QUALITY CONTROL SAMPLES
RINSATE BLANKS

FB 12/20/96

TRIP BLANK
Trip Blank 1/23/97

FIELD DUPLICATE
DUP 12/20/96

P2-6-BU P2-6-BU

HP04 NA

P2-6-BU P2-6-BU

MATRIX SPIKE/MATRIX SPIKE DUPLICATE
PZ-6-BU 12/20/96 P2-6-BU P2-6-BU

NA

NA

NA

NA

Notes:

NA - Not Applicable

Sample ID "DUP" is a blind duplicate of PZ-6-BL

Sdg Colder Associates Sdg of Sheetl
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TABLE G-2

GROUNDWATER QUALIFIERS AND ABBREVIATION DEFINITIONS FOR ORGAN1CS

••..i"

— VALUE - Acceptable (Quantitative) data.

U - Not Detected/Quantitative data.

J - Estimated (Semiquantitative) data.

P - This flag is used for a Pesticide/Aroclor target analyte when there is greater than 25% difference for
detected concentrations between the two GC columns.

C - This flag applies to Pesticide/Aroclor results where the identification has been confirmed by GC/MS.

B - This flag is used when the analyte is found in the associated blank as well as in the sample. It indicates
possible/probable blank contamination and warns the data user to take appropriate action.

X - This flag was chosen by the laboratory to identify when two isomers are not separable on the GC column
(Semiquantitative data).

* - Rejected (unusable) data.

" CRQL -Contract Required Quantitation Limit - The lowest concentration which can be reliably quantified in an
undiluted sample, as required by the USEPA Contract Laboratory Program.

""" SQL - Sample Quantitation Limit - The lowest concentration which can be reliably quantified for a particular
sample accounting for matrix and dilution effects.

"" N - This flag indicates presumptive evidence of the presence of the compound.

GROUNDWATER QUALIFIERS AND ABBREVIATION DEFINITIONS FOR INORGANICS

— VALUE - Acceptable (Quantitative) data.

U - Not Detected/Quantitative data.

B - Acceptable (Quantitative) data between the Instrument Detection Limit (IDL) and Contract Required
Detection Limit (CRDL).

CRDL -Contract Required Detection Limit - The IDL obtained in pure water as determined by the USEPA Contract
Laboratory Program.

IDL - Instrument Detection Limit - The lowest concentration which can be reliably quantified on a particular
instrument using methods specified in the Contract Laboratory Program Statement of Work.

\\gai_mtll\projects\docuinent\projects\933-6I54\eastdnap.ipt\appendix.g\Ub-g2.doc

Colder Associates



TABLE G-3

DATE: July 1997
PROJECT NAME: Nease-Site Salem, Ohio
ANALYSIS: TCL Volatiles; 2/88 SOW

SAMPLE DELIVERY GROUP NUMBER: P2-6-BU
REVIEWER: Jeffrey R. Hendel

PROJECT NO.: 933-6154

DEFICIENCY
Blank contamination

Presumptive evidence of the
presence of the compound
based on mass spectra.

Concentration of the compound
exceeds 'the upper concentration
limit of the initial calibration

COMPOUND(S) QUAL.IFIER SAMPLES AFFECTED
Chloroform U PZ-6-BL, DUP,

(after changing PZ-3-B
value to CRQL)

Ethylbenzene N PZ-6-BU, PZ-7

Chlorobenzene J PZ-6-BU

Acetone,
1,1-Dichloroethene,
Tetrachloroethene

Voa1 Colder Associates loM



TABLE G-4

DATE: July 1997
PROJECT NAME: Nease-Site Salem, Ohio
ANALYSIS: TCL Volatiles; 2/88 SOW

SAMPLE DELIVERY GROUP NUMBER: HP04
REVIEWER: Jeffrey R. Hendel

PROJECT NO.: 933-6154

DEFICIENCY
Presumptive evidence of the
presence of the compound
based on mass spectra.

Concentration of the compound
exceeds the upper concentration
limit of the initial calibration

COMPOUND(S) QUAL.IFIER SAMPLES AFFECTED
Ethylbenzene N HP04

Acetone, J HP04
1 ,2-Dichloroethane

Voa2 Colder Associates of1



TABLE G-5

DATE: July 1997
PROJECT NAME: Nease-Site Salem, Ohio
ANALYSIS: TCL Semi-Volatiles; 2/88 SOW

SAMPLE DELIVERY GROUP NUMBER: P2-6-BU
REVIEWER: Jeffrey R. Hendel

PROJECT NO.: 933-6154

DEFICIENCY
Continuing calibration RFs

less than 0.05

Blank contamination

Presumptive evidence to the

presence of the compound

RRF unstable over the

concentration range of the initial

calibration (>30% RSD)

COMPOUND(S)
Pentachlorophenol

bis(2-Ethylhexyl)phthalate

bis(2-Ethylhexyl)phthalate

1 ,2-Dichlorobenzene

Hexachlorocyclopentadiene,
2,4-Dinitrophenol,

4-Nitrophenol,
4,6-Dinitro-2-methylphenol

QUALIFIER 1
R

U

U
(after changing
value to CRQL)

N

J for positive
results

UJ for non-
detected results

SAMPLES AFFECTED
ALL

PZ-6-BU,
PZ-3-S,

PZ-6-BM,
DUP,

PZ-5-T,

PZ-4-B,
PZ-7

PZ-6-BL,

ALL

PZ-4-S,

PZ-3-M

PZ-6-BL,
PZ-5-S,

PZ-5-B,
PZ-3-B,

DUP

Svoal Colder Associates 1 of 1



TABLE G-6

DATE: July 1997
PROJECT NAME: Nease-Site Salem, Ohio
ANALYSIS: TCL Semi-Volatiles; 2/88 SOW

SAMPLE DELIVERY GROUP NUMBER: HP04
REVIEWER: Jeffrey R. Hendel

PROJECT NO.: 933-6154

DEFICIENCY
Initial and continuing calibration
RFs less than 0.05

RRF unstable over the
concentration range of the initial
calibration (>30% RSD)

^OMPOUNDfS)
Pentachlorophenol

Hexachlorocyclopentadiene ,
2,4-Dinitrophenol,
4-Nitrophenol,
4,6-Dinitro-2-methylphenol

QUALIFIER
R

J for positive
results

UJ for non-
detected results

SAMPLES AFFECTED
ALL

ALL

Svoa2 Colder Associates 1 of 1



TABLE G-7

DATE: July 1997
PROJECT NAME: Nease-Site Salem, Ohio
ANALYSIS: TAL Filtered and Unfiltered Metals - CLP 7/88 SOW

SAMPLE DELIVERY GROUP NUMBER: P2-6-BU
REVIEWER: Jeffrey R. Hendel

PROJECT NO.: 933-6154

DEFICIENCY
Matrix spike recovery less than
75% but greater than 30%

LCS revovery less; than 75%
but greater than 53%

Filtered value exceeds unfiltered
value by more than 1 0% but
less than 50%

COMPOUND(S) QUALIFIER
Silver J for positive

results
UJ for non-

detected results
Silver J for positive

results
UJ for non-

detected results

Arsenic J for positive
results

SAMPLES AFFECTED
ALL

ALL

PZ-6-BU

Tal Colder Associates 1 of 1



TABLE G-8

DATE: July 1997
PROJECT NAME: Mease-Site Salem, Ohio
ANALYSIS: MPK

SAMPLE DELIVERY GROUP NUMBER: NA
REVIEWER: Jeffrey R. Hendel

PROJECT NO.: 933-6154

DEFICIENCY (COMPOUND(S)
Matrix spike / matrix spike
duplicate recovery less than 1 0%

Kepone

| QUALIFIER
R

SAMPLES AFFECTED
ALL

Mpk Colder Associates 1 oft
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A rising head slug tests was performed in monitoring well PZ-5T. The slug of water for the test

was removed using a dedicated hand bailer. Water removed from the well was contained in United

States Department of Transportation (US DOT) approved 55-gallon drums and was transferred to

the on-Site (former railroad tank car) tank pending disposal.

The water elevations in the well were measured using an In-Siru SP2000 TROLL

transducer/datalogger. The datalogger was programmed to record the water levels every 3 seconds.

The general procedure for slug testing was as follows:

• Measure the static water level was using and electronic water level indicator prior to
inserting the datalogger/transducer into the well;

• Place the datalogger/transducer in the well;

• Input the initial static water level into the datalogger/transduceras a reference elevation;

• Insert the bailer into the well and allow it to fi l l completely;

• Remove the bailer rapidly and start the datalogger;

• When the water level in the well reached the level at the beginning of the test, stop the
datalogger; and,

• Download the data from the datalogger using a portable computer and insert the data into
an Excel spreadsheet for analysis.

The data obtained from the slug test were analyzed using the Hvorslev (1951) method (U.S.

Department of the Navy, 1982) and the Bouwer and Rice (1976) method. Hvorslev developed a

method for the determination of horizontal hydraulic conductivity using measured values of head

(h) versus time (t). The methodology of data analysis requires the plotting of head ratio (percentage

of head yet to recover, hjh^ on the vertical scale of semi-log paper versus time (/) on the linear

horizontal scale. The steps required for the analysis are summarized below. A more detailed

description of the analysis method is contained in Hvorslev, 1951.

Stepl:

Plot ////^(logarithmic) versus / in a semilogarithmicformat.
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Step 2:

Because h/h0 and /are the only variables in the equations, the plot must show a straight line (this is

usually between 50 percent and 90 percent recovery). In other words, the straight line portion is the

valid part of the readings, and the curved part of the plot may be due to wellbore storage, skin or

boundary effects which are not accounted for.

Step 3:

Select two points on the straight line portion of the curve and record their coordinates (//, htl) and

(t2, h,7). Record the other test specific parameters (i.e. well coring radius, test section length, etc.).

Step 4:

Use the equation below to calculate the horizontal hydraulic conductivity (£):

K--^ln-t-
2L R,

AI

30.48

where:
rc == casing radius [feet]

Re ~-= equivalent radius [feet]
Le •-= length of screened interval [feet]

/ == time [seconds]
h, -- hydraulic head at time t [feet]

Results of the Hvorslev analysis of the data for well PZ-5T are contained in Section 2.4 and Table

H-l.

The Bouwer and Rice slug test analysis method was also used to analyse the slug test data from

Well PZ-5T. Bouwer and Rice developed a method for the determination of horizontal hydraulic

conductivity using measured values of head (h) versus time (/). The methodology of data analysis

requires the plotting of the head (h) on a vertical log scale versus time on the horizontal linear scale.

Information from this plot is then used to complete the analysis in the following stepwise manner:
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Step 1:

Plot h versus / on semilogarithmicpaper as described above.

Step 2:

The straight line portion is usually considered the most representative portion of the measurements,

as the curved part of the plot may be due to wellbore storage, skin or boundary effects.

Step 3:

Select two points on the straight line portion of the curve and record their (//, hf) and (t^ h2)

coordinates.

Step 4:

Determine,^, the initial drawdown, using the following equation:

Use the following equation to calculate the horizontal hydraulic conductivity (A) in centimeters per

second cm/sec):

"-'"(f), „
K = ^T1̂

where:
rc = casing radius [feet]
Re = effective radius [feet]
L,= length of screened interval [feet]
rw = radial distance to undisturbed aquifer [feet]
y0 = initial drawdown [feet]
y, = drawdown at time t [feet]
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Values of Rn expressed as ln(R/rJ, were experimentally derived for different values of r,,, L and D

by Bouwer and Rice using an electrical analog model. Fora partially penetrating well (//<£>)

,„( R, \U
A + Bln

1.1
r

( n j-f\
v /

^

-y "

4-1 -UJ r»

where: H= distance from the water table to the bottom of the well intake (feet);
A and B = dimensionless coefficients that are a function of L/ra, and,
D = saturated aquifer thickness (feet).

Results of the Bouwer and Rice analysis of the data for well PZ-5T are contained in Section 2.4 and
Table H-2.

REFERENCES

Bouwer , H. and R.C. Rice 1976. "A Slug Test for Determining Hydraulic Conductivity of
Unconfined Aquifers with Completely or Paritally Penetrating Wells", Water Resources Research,
Volume 12, pp. 423-428.

Hvorslev, M.J., 1951, "Time Lag and Soil Permeability in Groundvvater Observations", Bulletin 36,
U.S. Army Corps of Engineers, Waterways Experiment Station, Vicksburg, Mississippi.

U.S. Department of the Navy, 1982, "Soil Mechanics, Design Manual 7.1," Department of the
Navy, Naval Facilities and Engineering Command, Alexandria, Virginia.
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TABLE H-1
HVORSLEV SLUG TEST ANALYSIS

RISING HEAD TEST PZ-5T

ln\ '

30.48

where. rc = casing radius (feet)
Re = equivalent radius (feet)
Le = length of screened interval (feet)
t = time (minutes)
/i, := head at time f(feet)

INPUT PARAMETERS
rc =
R,=
Le =
t, =
t2 =

h^ho =
h2/h0 =

0.08
0.25

8
0
2

1.00
0.00

RESULTS

K= 2.63E-03 cm/sec
K= 7.46E+00 ft/day

C.001

1.0
Time (min)

Project Name: RNC/Salem/OH

Project No.: 933-6154

Test Date: 05/13/97

Analysis By: DSL

Checked By:

Analysis Date: 7/3/97

File:Rnc5t/HVORSI.EV Colder Associates Page 1 of 2
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TABLE H-2
BOUWER AND RICE SLUG TEST ANALYSIS

RISING HEAD TEST PZ-5T

r ' /n ^
K

y.

where:
r; = casing radius (feet);
P., = effective radius (feet);
Le - length of screened interval (feet);

rw = radial distance to undisturbed aquifer (feet)
y0 = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

INPUT
r
r
L

PARAMETERS

c =

v =
„ =

ln(Rt/rw)=
y
y
„ =
, =

0.08
0.25

8
2.87
1.01

0.010
1.3

RESULTS

K= 2.23E-03 cm/sec
K= 6.32E+00 ft/day

0.01

Project Name: RNC / Salem / OH

Project No.: 933-6154

Test Date: 05/13/97

Analysis By: DSL
Checked By:

Analysis Date: 7/3/97

File:Rnc5t/BOUWER Colder Associates Page 2 of 2
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MONITORING WELL INSTALLATION LOG
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MONITORING WELL INSTALLATION LOG
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MONITORING WELL INSTALLATION LOG
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MONITORING WELL INSTALLATION LOG
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HydroPunch Analytical Results



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: Centre Analytical Laboratories Inc. Contract:

Lab Code: CAL Case No.: SAS No.:

EPA SAMPLE NO.

HP04

SDGNo.: HP04

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (o/rnl) ML

Level: (low/med) LOW

% Moisture: not dec.

GC Column: RTX-502 ID: 0.53 (mm)

Lab Sample ID: L13743-1

Lab File ID: EJ319718.D

Date Received: 01/23/97

Date Analyzed: 01/31/97

Dilution Factor: 1.0

Soil Extract Volume:

CAS NO.

(uL)

COMPOUND

Soil Aliquot Volume:

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L Q

(uL)

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-4
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
78-87-5
10061-01-5
79-01-6
71-43-2
124-48-1
10061-02-6
79-00-5
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5
1330-20-7

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
Chloroform
1 ,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroethene
Benzene
Dibromochloromethane
trans-1 ,3-Dichloropropene
1 ,1 ,2-Trichloroethane
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Slyrene
Xylene (total)

13
14

120
10

170
$': ; 330

5
61

5
"V, 10000

18
1000

10
5
5

10
5
5
5

-y~ >-.--> 4400
?.->-•- =4400"

5
5

100
5

10
10

£-*™-J 34QQ

i- • • - • - ' 4000
? '; - -650

-730
4

12
7

U
£r-
-E'J~

U

U
.JeT

J£ 'f
U
U
U
U
U
U
U
^
f
U
U

J
U
U
-E^
ZT
JE^
&-
JA/

FORM\VOA 2/88



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
EPA SAMPLE NO.

Lab Name: Centre Analytical Laboratories Inc.

Lab Code:

Contract:
HP04

CAL Case No.: SAS No.: SDGNo.: HP04

(g/ml) ML

Matrix: (soil/water) WATER

Sample wt/vol: 5.0

Level: (low/med) LOW

% Moisture: not dec.

GC Column: RTX-502 ID: 0.53 (mm)

Lab Sample ID: L13743-1

Lab File ID: EJ319718.D

Date Received: 01/23/97

Date Analyzed: 01/31/97

Dilution Factor: 1.0

Soil Extract Volume:

Number TICs found:

(uL) Soil Aliquot Volume:

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L

(uL)

CAS MO.
1. 000106-46-7
2. 000541-73-1

COMPOUND.

Benzene^l ,4-dichloro-
Benzerfe, 1 ,2-dichloro-

RT
27.72
28.39

EST. CONC. /

\1JB"
jflo

Q

JN
JN

FORM I VOA-TIC 2/88

015



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: Centre Analytical Laboratories Inc. Contract:

Lab Code: CAL Case No.: SAS No.:

EPA SAMPLE NO.

HP04DL

SDGNo.: HP04

Matrix: (soil/water) WATER

Sample wtjvol: 5.0 (g/ml) ML

Level: (low/med) LOW

% Moisture: not dec.

GC Column: RTX-502 ID: 0.53 (mm)

Lab Sample ID: L13743-1 PL

Lab File ID: EF029706.D

Date Received: 01/23/97

Date Analyzed: 02/02/97

Dilution Factor: 500.0

Soil Extract Volume:

CAS NO.

(uL)

COMPOUND

Soil Aliquot Volume:

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L

(uL)

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-4
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
78-87-5
10061-01-5
79-01-6
71-43-2
124-48-1
10061-02-6
79-00-5
75-25-2
108-10-1
591-78-6
127-18-4
79-34-5
108-88-3
108-90-7
100-41-4
100-42-5
1330-20-7

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroethene
Benzene
Dibromochloromethane
trans-1 ,3-Dichloropropene
1,1,2-Trichloroethane
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene (total)

5000
5000
5000
5000
820

5000
2500
2500
2500

38000
2500
2500
5000
2500
2500
5000
2500
2500
2500

32000
20000

2500
2500
2500
2500
5000
5000

59000
4900

830
860

2500
2500
2500

U
U
U
U

-JBD~;r
U
U
U
U
J^
U
U
U
U
U
U
U
U
U
r̂

&
U
U
U
U
U
U

-D"
rf
J0
JB7

U
U
U

FORM IVOA

016

2/88



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: Centre Analytical Labs, Inc.

Lab Code: CAL Case No.:

Contract:
HP04

SAS No.: SDGNo.: HP04

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture:

WATER

776

LOW

(g/ml) ML

Lab Sample ID: L13743-1

Lab File ID: DF059706.D

Date Received: 01/25/96

decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

(uL)

N

N Date Extracted: 01/28/97

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Date Analyzed: 02/05/97

Dilution Factor 100.0

PH:

CAS NO. COMPOUND
CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L Q

111-44-4
108-95-2
95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
108-60-1
95-48-7
67-72-1
621 -64-7
106-44-5
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
65-85-0
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
208-96-8
131-11-3
606-20-2
83-32-9
99-09-2
51-28-5
132-64-9

bis(2-Chloroethyl)ether
Phenol
2-Chlorophenol
1,3-Dichlorobenzene
1 ,4-DichIorobenzene
Benzyl alcohol
1 ,2-Dichlorobenzene
bis(2-chloroisopropyl)ether
2-Methylphenol
Hexachloroethane
N-Nitroso-di-n-propylamine
4-Methylphenol
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
Benzoic acid
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Acenaphthylene
Dimethylphthalate
2,6-Dinitrotoluene
Acenaphthene
3-Nitroaniline
2,4-Dinitrophenol
Dibenzofuran

1300
1300
1300
1300
1300

U
U
U
U
U

1300 I U
^"^ 46660

1300
1300
870

1300
1300
1300
1300
1300
1300

;£er-
u
U
&
U
U
U
U
U
U

1300 I U
15000

1300
1300
1300
6400

270
1300
1300
1300
1300
6400
1300
6400
1300
1300
1300
1300
6400
6400

D
U
U
U
U ,
JB-rf
U
U
U
U
U
U
U
U
U
U
U
U
-tt^/f

1300 I U

FORM I SV-1 2/88

•i r n



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: Centre Analytical Labs, Inc.

Lab Code: CAL Case No.:

Contract:
HP04

SAS No.: SDGNo.: HP04

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture:

WATER

776

LOW

(g/ml) ML

Lab Sample ID: L13743-1

Lab File ID: DF059706.D

Date Received: 01/25/96

decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

(uL)

N

N Date Extracted: 01/28/97

Date Analyzed: 02/05/97

Injection Volume: 1.0 Dilution Factor: 100.0

GPC Cleanup: (Y/N)

CAS NO.

PH:

COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L

121-14-2
100-02-7
86-73-7
7005-72-3
84-66-2
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7
84-74-2
206-44-0
129-00-0
85-68-7
91-94-1
56-55-3
218-01-9
117-81-7
117-84-0
205-99-2
207-08-9
50-32--8
193-39-5
53-70-3
191-24-2

2,4-Dinitrotoluene
4-Nitrophenol
Fluorene
4-Chlorophenyl-phenylether
Diethylphthalate
4-Nitroaniline

1300 ! U _j
6400 I -tTVcTT
1300 ! U i
1300 I U
1300
6400

4,6-Dinitro-2-methylprienol I 6400
n-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene

1300
1300
260

Pentachlorophenol j_ 6400
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo[a]anthracene
Chrysene
bis(2-Ethylhexvl)phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[k]fluoranthene

1300
1300
1300
1300
1300
1300
2600
1300
1300
1300
1300
1300
1300

Benzo[a]pyrene 1300
lndeno[1 ,2,3-cd]pyrene
Dibenzfa.hlanthracene
Benzofg.h.ilperylene

1300
1300
1300

U
U

JJvtf
U
U,
& \
<vl<
U
U '
U I
U
U
U
U
U
U
U
U
U
U
U
U
u _,
U

FORM I SV-2

153
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1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Lab Name:

Lab Code:

Centre Analytical Labs. Inc.

CAL Case No.:

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture:

WATER

776

LOW

(g/ml) ML

decanted: (Y/N)

Concentrated Extract Volume: 1000 (uL)

(uL)

N pH:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Contract:
HP04

SAS No.: SDGNo.: HP04

N

Lab Sample ID: L13743-1

Lab File ID: DF059706.D

Date Received: 01/25/96

Date Analyzed: 02/05/97

Dilution Factor 100.0

Soil Aliquot Volume: 1 (uL)

Number TICs found: 12
CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L

CAS NUMBER

1. 000079-34-5
2. 000088-17-5
3. 000095-64-7
4. 000098-85-1
5. 000582-24-1
6. 000127-63-9
7. 000090-43-7
8. 000889-37-2
9.

10.
11.
12. 002385-85-5

COMPOUND NAME

Ethanerl7i;2,2-tetrachloro-~
Benzenamine, 2-(trifluoromethyl)-
Benzenamine, 3,4-dimethyl-
Benzenemethanol, .alpha.-methyl
Ethanone, 2-hydroxy-1 -phenyl-
Diphenyl sulfone
o-Hydroxybiphenyl
Benzenamine, N,N-dimethyl-4-[(p
unknown hydrocarbon
unknown hydrocarbon
unknown hydrocarbon

_Mirex

RT

6.55
7.31

10.24
10.68
15.40
16.23
16.77
17.91
18.64
18.78
19.15
19.56

EST. CONC.

1100
550

2500
560
770

14000
830
820
650
550
560

5800

Q

JND
JND
JND
JND

L JND
JND
JND
JND
JD
JD
JD

JND

FORM I SV-TIC

154
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1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: Centre Analytical Labs, Inc.

Lab Code: CAL Case No.:

Contract:
HP04DL

SAS No.: SDGNo.: HP04

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture:

WATER

776

LOW

(g/ml) ML

Lab Sample ID: L13743-1

Lab File ID: DF059707.D

Date Received: 01/25/96

decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

(uL)

N

N Date Extracted: 01/28/97

Injection Volume: 1.0

Date Analyzed: 02/05/97

Dilution Factor: 400.0

GPC Cleanup: (Y/N)

CAS NO.

PH:

COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L Q

111-44-4
108-95-2
95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
108-60-1
95-48-7
67-72-1
621-64-7
106-44-5
98-95-3
78-59-1
88-75-5
105-67-9
111-91-1
65-85-0
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4.
208-96-8
131-11-3
606-20-2
83-32-9
99-09-2
51-28-5

bis(2-Chloroethyl)ether
Phenol
2-Chlorophenol
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl alcohol
1 ,2-Dichlorobenzene
bis(2-chloroisopropyl)ether
2-Methylphenol
Hexachloroethane
N-Nitroso-di-n-propylamine
4-Methylphenol
Nitrobenzene '
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
Benzoic acid
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Acenaphthylene
Dimethylohthalate
2,6-Dinitroto!uene
Acenaphthene
3-Nitroaniline
2,4-Dinitroohenol

132-64-9 I Dibenzofuran

5200
5200
5200
5200
5200
5200

42000
5200
5200
5200
5200
5200
5200
5200
5200
5200
5200
7300
5200
5200
5200

26000
5200
5200
5200
5200
5200

26000
5200

26000
5200
5200
5200
5200

26000
26000

5200

u !
U
u !
u I
u I
u
D
U I
u I
u
u
u
u
u
u
u
u
JD
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

FORM I SV-1

1 5 5

2/88



1C
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: Centre Analytical Labs, Inc.

Lab Code: CAL Case No.:

Contract:
HP04DL

SAS No.: SDGNo.: HP04

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture:

WATER

776 (g/ml) ML

Lab Sample ID: L13743-1

Lab File ID:

LOW

DF059707.D

Date Received: 01/25/96

decanted:(Y/N)

Concentrated Extract Volume: 1000 (uL)

Injection Volume: 1.0 (uL)

N

N Date Extracted: 01/28/97

Date Analyzed: 02/05/97

Dilution Factor: 400.0

GPC Cleanup: (Y/N)

CAS NO.

PH:

COMPOUND

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L Q

121-14-2
100-02-7
86-73-7
7005-72-3
84-66-2
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7
84-74-2
206-44-0
129-00-0
85-68-7
91-94-1
56-55-3
218-01-9
117-31-7
117-134-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2

2,4-Dinitrotoluene i 5600
4-Nitrophenol I 26000
Fluorene 5200
4-Chlorophenyl-phenylether
Diethylphthalate

5200
5200

4-Nitroaniline 26000
4.6-Dinitro-2-methylphenol I 26000
n-Nitrosodiphenylamine i 5200
4-Bromophenyl-phenylether I 5200
Hexachlorobenzene 5200
Pentachlorophenol I 26000
Phenanthrene I 5200
Anthracene | 5200
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3.3'-Dichlorobenzidine

5200
5200
5200
5200

10000
Benzo[a]anthracene i 5200
Chrysene I 5200
bis(2-Ethvlnexvl)phthalate I 5200
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
lndeno[1 ,2,3-cd]pyrene

5200
5200
5200
5200
5200

Dibenz[a,h]anthracene I 5200
Benzo(g,h,i]perylene I 5200

D
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

FORM I SV-2 2/88



APPENDIX K

Seep Piezometer Analytical Results

„„„-.*'



July 1997 933-6154

1996 SEEP INVESITGATION
SUMMARY OF DETECTIONS-JULY 1996

NEASE SITE, SALEM, OHIO

VOCs (ug/l)
Vinyl Chloride
Methyl Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,2-Dichloroethene (Total)
Chloroform
1 ,2- Dichloroethane
Trichloroethene
Benzene
1,1,2-Trichloroethane
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethnne
Toluene
Chlorobenzene
Styrene
Xylenes (Total)
Total VOCs
SVOCs
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2,4-Dichlorophenol
Benzoic Acid
bis(2-Ethylhexyl)phthalate
Total SVOCs
MPK :
Mirex

SW-1*

110 J

16
1400

380
71 J

260

3 J
10

2250

100

100

'"I?1 - :i .is ? • ;'•

SP-1

260

1 J

14

1400
1 JB

1300
780

99 J

8

4 J

3867

210

210

••: ::•:'": •

SP-2
•• '• •

170

6

32

50

8400
76 B

4400
490

1900
64

76

1500
24

42

17230

770

280 E
1050

- : ' .:i. '

SP-3

57 J
2 J

11

28

2300
15 B

1000
560

540

10

76

390

10

23

5022

400

130 J

530

SP-4

190

3 J
41

57

1300
52 B

3700
960

2000
44

35

1200
28

70

2 J
2 J

9684

8 J
1500

1508

SP-5

46

4 J
76

1 J
53

15000
52 B

4300
890

2300
60

75

2300
31

66

3 J
2 J

25259

8 J
1400

7 J
64

1479

• -Y • : i
0.051

Notes: * This sample was a surface water sample taken from the Crane-Deming swamp.
Blank Result = Non detect

Qualifiers: B = Present in associated blanks (semi-quantitative) Data
E = Exceeded calibration limits
J = Estimated (semi-quantitative) Data

LCS-3.XLS Golder Associates Page 1 of 2



July 1997 933-6154

1996 SE^EP INVESITGATION
SUMMARY OF DETECTIONS- JULY 1996

NEASE SITE, SALEM, OHIO

METALS
Aluminum (T)
Aluminum (D)
Antimony (T)
Antimony (D)

Arsenic (T)
Arsenic (D)
Barium (T)
Jarium (D)
Beryllium (T)
Beryllium (D)
Cadmium (T)
Cadmium (D)
Calcium (T)
Calcium (D)
Chromium (T)
Chromium (D)
Cobalt (T)
Cobalt (D)
Copper (T)
Copper (D)
IronfT)
Iron (D)
LeadfT)
Lead (D)
Magnesium (T)
Magnesium (D)
Manganese (T)
Manganese (O)
Mercury (T)
Mercury (D)
Nickel (T)
Nickel (D)
Potassium (T)
Potassium (D)
Selenium (T)
Selenium (D)
Sodium (T)
Sodium (D)
Thallium (T)
Thallium (D)
Vanadium (T)
Vanadium (D)
Zinc(T)
Zinc (D)

SW-1*

559.9

9.68 B
6.97 B

59.93 B
49.8 B

52.95

210000
200000

1.64 B
0.69 B
1.06 B

5441

265.6
3.02 B

51490
50610

410.84
353.69

1.19

6.99 B
4.53 B
2410 B j
2337 B
20.71

3.56 B
38980
38150

27.57 B

SP-1

257100
475.2

94.9 B

16.05

6733.48
47.81 B

29.19 B

257.7

339700
283400
436.06

1.61 B
535.01

6.38 B

579

721000
10040

445.74

186950
75880

12408.3
3760.09

2.84

1064.7
24.5 B

23865 B
4022 B
95.09

5.64

118450
113900

6.31 B

392.52 B

3696.1
18.68 B

SP-2

19815
312.3

6.11 B
63.82 B
15.53

964.47 B
51.66 B
18.17 B

245.21

328450
274500
329.84

24.86
298.76 B

3.39 B

276.5

651500
73700
250.54

188650
95780

20417.6
13768.5

3.31
0.11 B

590.89
16.17 B

21905 B
6701
78.95

11.1
129050
127600

2.35 B

295.04 B
6.74 B

1965.26
10.27 B

SP-3

14080
103.1 B

26.56
4.94 B

150.96 B
72.71 B

1.1 B

50.94

181700
164300

21.23
1.03 B

32.32 B
0.85 B
22.6 B

61480
502.9
27.29

47140
39270
2501.7

1579.47
0.55

61.67 B
5.23 B
5983
4305 B
19.05
3.53 B

54240
53930

23.74 B

187.68

SP-4

6938
76.8 B

6 B

37.88
9.68 B

90.44 B
43.13 B

52.09

218300
204200

12.53 B
1.38 B

15.79 B
2.4 B

14.4 B

67580
23650

53.2

53540
48180

4621.58
3791.67

0.59

37.79 B

9.26 B
4230 B

3415 B
20.87

3.88 B
55640
53070

0.37 B

15.35 B

186.09
12.48 B

SP-5

7527
87.5 B

7.2 B

19.43 B
8.43 B

53.47 B
31.28 B

51.21

181100
152100

12.6 B
1.22 B
9.93 B
0.73 B

53740
27540
12.35

54930
47780
4744

4312.09
0.67

24.77 B
5.78 B

4087 B
3185 B

18.81
3.8 B

57680
57430

12.73 B

0.39 B
78.88
13.97 B

Notes:

Qualifiers:

* This sample was a surface water sample taken from the Crane-Deming swamp.
Blank Result = Non detect

(D) = TAL Dissolved Metals
(T)- = TAL Total Metals

B = Present in associated blanks (semi-quantitative) Data

LCS-3.XLS Colder Associates Page 2 of 2



July 1997 933-6154

1996 SEEP INVESITGATION
SUMMARY OF DETECTIONS-MAY 1997

NEASE SITE, SALEM, OHIO

VOCs (ug/l)
Vinyl Chloride
Methyl Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1 ,2-Dichloroethene (Total)
Chloroform
1 ,2- Dichloroethane
1 ,2-Dichloropropene
Trichloroethene
Benzene
1 ,1 ,2-Trichloroethane
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (Total)
Total VOCs
SVOCs
Phenol
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
Benzoic Acid
bis(2-Ethylhexyl)phthalate

Total SVOCs
MPK
Mirex

SP-1

110

6 JB

25
100

920

810
140

2 J
2 J
1 J
6

2122
• • : ' .. :;. . • .

70

70
- '-.. ... '.;. ... '

SP-2

220

14 B

33

240

43 B
2000

250

1400
29

56

610

14

31

4940

•

270

270
1 -v . • .:'

SP-3
.

54

14

2200 B
9

72

81

230 JB

5900
2 J

3800
5800

110

4 J

2200
4900

120

160

2 J

9

25667

;• :! 'I:-.'

16
24

120

3400
4000

54B

7614
' ' :•,

SP-4

110
8

88 JB

68
280
61 B

2500 '

480
2100

72

43
1500

20
68

4 J
7402

••:- •

8 J

1200

30 B
1230

;;; sih.- .;;.. ; :;:

SP-5

.54

6

150 B

1 J

80

350

47 B

2000

540

1900
60

59

1200
25

62

2 J

3 J
6539

'::;. . • ; :•': ':

10
7 J

1000

760 B
1767

'/ ' •••>••,' ': •'

SP-6*

120

11

170

1900

210

250

12

28

70

2 J

2 J
2775

16 B
16

• ' ' • ' • ' . . • ' • " ' • •

Notes:

Qualifiers:

* SP-6 did not contain enough water for MPK analysis.
Blank Result = Non detect

B = Present in associated blanks (semi-quantitative) Data
J = Estimated (semi-quantitative) Data

LCS-3.XLS Colder Associates Page 1 of 2



July 1997 933-6154

1996 SEEP INVESITGATION
SUMMARY OF DETECTIONS-MAY 1997

NEASE SITE, SALEM, OHIO

METALS
Aluminum (T)

Aluminum (D)

Antimony (T)

Antimony (D)
Arsenic (T)
Arsenic (D)
Barium (T)
Barium (D)

Beryllium (T)
Beryllium (D)

Cadmium (T)
Cadmium (D)

Calcium (T)
Calcium (D)

Chromium (T)
Chromium (D)
Cobalt (T)

Cobalt (D)
Copper (T)
Copper (D)
lron(T)
Iron (D)
LeadfD
Lead (D)

Magnesium (T)
Magnesium (D)
Manganese (T)
Manganese (O)
Mercury (T)

Mercury (D)

Nickel (T)

Nickel (D)
Potassium (T)
Potassium (D)
Selenium (T)
Selenium (D)
Sodium (T)

Sodium (D)

Thallium (T)
Thallium (D)
Vanadium (T)
Vanadium (D)

2inc(T)
Zinc (D)

SP-1

80450
157.5
3.93 B

103.28
21.38

3071.52

38.45 B
7.93 B

220000
165700
106.24

12.45
121.24 B

4.08 B
185.5

316050
537.4

150.63

86100
39040

3381.88
1328.48

1.25

257.3

20.11 B
11755 B
1775 B

9.93 B
2.95 B

75750

50530
1.87 B

113.78 B
3.25 B

895.43
3.29 B

SP-2

101800
228.7

2.44 B

107.27

28.9
934.14 B
26.61 B

9.69 B

258400
237100

146.1
17.87

131.57 B
6.33 B

162.5

484350
8462

176.08

121400
73410

9367.38

7446.82
1.47

271.44

24.48 B
11515 B
2967 B

6.83 B
1.29 B

102400
98800

1.71 B

151.98 B
3.78 B

946.56

3.46 B

SP-3

42690

179.9
2.5 B

116.1
62.44

369.28 B
61.52 B

4.05 B

325350
318000

72.67

18.09
137.47 B

46.75 B
66 B

285750
103400
120.01

136200
127300

21155.7
20797.8

2.37

251.86
80.72
8205 B
4220 B
3.54 B

0.55 B
143800
139300

77.22 B
4.72 B

687.07
19.22 B

SP-4

70700

161.3 B

8.8 B

333.24

16.55
510.13 B

20.52 B
8.51 B

259450
202900

98.95
11.03

166.56 B
5.21 B

288.5

487950
3700

647.81

89000
51560

11466.5
4237.89

2.31

348.06
18.57 B
9520 B
2382 B
13.05 B

0.86 B
55750

51670
2.13 B

133.1 B

2.9 B
1985.24

3.64 B

SP-5

16655

50.85
13.22

165.23 B

22.92 B

163700
159700

33.07 B

10.22

21.96 B
1.08 B

94300
1469

42.19

52050
48800

4736.27
4032.04

2.41

51.48 B
9.03 B
5235 B
2550 B
4.11 B

0.58 B
51250

45660

34.16 B
2.63 B

233.6
2.76 B

SP-6*

Notes:

Qualifiers:

* SP-6 did not contain enough water for metals analysis.
Blank Result = Non detect

(D) = TAL Dissolved Metals
(T) = TAL Total Metals

B = Present in associated blanks (semi-quantitative) Data

LCS-3.XLS Colder Associates Page 2 of 2



July 1997 933-6154

EASTERN PLUME/DNAPLE INVESTIGATION
HYDROPUNCH SUMMARY OF DETECTIONS

NEASE SITE, SALEM, OHIO

VQCs {iig/Jj! :::;::::
::;:;;-:-:. ^i*:*:;;*:.;:.;-.:;-::^**;1-:^-

Chloromethane
Bromomethane
Vinyl Chloride
Methylene Chloride
Acetone
1,1-Dichloroethene
1 ,2-Dichloroethene (Total)
Chloroform
Trichloroethene
Benzene
1,1,2-Trichloroethane
Bromoform
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (Total)
Total VOCs
SV0Gs> .;;;:;;: •*•.. ; . - ' : . : ;

: : - : : ; : "•• -:
: "

:'-":-' - : \ ^ ^ -
1 ,2-Dichlorobenzene
Hexachloroethane
Benzoic Acid
Hexachlorobutadiene
Hexachlorobenzene
Total SVOCs

.̂ ;;::;-;i::;.HPr4 •;::•:;:;:;,

13
14

120
170
820 J
61

38000
18

32000
20000

100
5 J

59000
4900

830 J
860 J

4 J
12
7

156907

42000
870 J

15000
270 J
260 J

16400

Qualifiers:
J = Estimated (semi-quantitative) Data
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